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CHAPTER 1
THE BIO DIGITAL EXCHANGE AND ITS DATABASE 
GENERATION PROCESS
1 .0  I n t r o d u c t io n
T h is  c h a p te r  b r i e f l y  d e s c r ib e s  t h e  B20 d i g i t a l  
exchange m an u fa c tu re d  by T e lecom m unication  
T e c h n o lo g ie s  (P ty ) L td . A more d e t a i l e d  d e s c r ip t io n  
o f  th e  d a ta b a s e  r e q u ir e d  f o r  ea ch  ElO i n s t a l l a t i o n  
i s  th e n  given* fo llo w e d  by th e  h i s to r y  and 
d eve lopm en t o f  E g id e , th e  d a ta b a s e  g e n e ra t io n  
p r o c e s s .  T h is  i s  fo llo w e d  by a d i s c u s s io n  o f  th e  
in p u t  d a ta  r e q u ir e d  by t h i s  p r o c e s s ,  and th e  
a s s o c ia t e d  c o n s t r a i n t s  w ith  r e s p e c t  t o  t h e  in p u t  
d a ta  fo rm a t r e q u ir e d  by E g ide . T hese c o n s t r a i n t s  
form  th e  m ajo r p a r t  o f  th e  s p e c i f i c a t i o n  f o r  th e  
E g ide I n p u t  Forms E d i to r  (IF E ), th e  u s e r - f r ie n d ly  
to o l  to  e n a b le  a s e m i - s k i l l e d  o p e r a to r  to  in p u t  th e  
d a ta  f o r  th e  d a ta b a s e  g e n e ra t io n  p r o c e s s .  The 
d e s c r i p t io n  o f  th e  d e s ig n  and deve lopm en t o f  IFE 
c o n s t i t u t e s  th e  m ajo r p a r t  o f  t h i s  r e p o r t ,
1 .1  The ElO D i g i t a l  Exchange
T h is  i s  m ere ly  a b r i e f  in t r o d u c t io n  to  th e  BIO 
E xchange s e r v in g  to  b r in g  i n to  fo c u s  th e  prob lem  to  
be s o lv e d . The i n t e r e s t e d  re a d e r  i s  r e f e r r e d  to  
T e l te c h  {1985a) f o r  a more d e t a i l e d  d e s c r i p t io n .
The ElO D i g i t a l  Main Exchange, known a s  th e  SA128E 
in  S ou th  A f r ic a ,  h a s  been  d e v e lo p e d  f o r  3 0 -c h an n e l 
PCM o p e r a t io n .  The maximum c a p a c i ty  o f  t h i s
exchange i s  364 PCM c h a n n e ls .  A f u l l y  e q u ip p e d  BIO 
exchange c o n f ig u r a t io n  c o u ld  t y p i c a l l y  c o n s i s t  o f 
45000 s u b u c c ib e r s  and 56 00 t ru n k  c i r c u i t s .
f i g u r e  1 .1  i s  a b lo c k  d iag ra m  o f th e  E1C show ing 
t h e  fo u r  m ajo r su b sy s te m s . T hese a r e :
1; s u b s c r ib e r  and c i r c u i t  c o n n e c t io n s ,
2) t im e -s p a c e - t im e  s w itc h in g  n e tw o rk ,
3) c o n t r o l  u n i t s ,
4) o p e r a t io n  and m ain ten a n ce  c e n t r e  (OMC), w hich 
can be s h a re d  by a number o f B101s .
T hese su b sy s tem s  a r e  now d e s c r ib e d  b r i e f l y .
1 .1 .1  S u b s c r ib e r  and  C i r c u i t  C o n n e c tio n s
The in t e r f a c e  w ith  a  s u b s c r ib e r  i s  v i a  a s u b s c r ib e r  
eq u ip m en t. The S u b s c r ib e r  C o n n ec tio n  U n it  (URA in  
F ig u re  1 .1 )  can  accom odate 1000 s u b s c r ib e r  l i n e s .  
T hese l i n e s  a r c  c o n c e n t r a te d  t o  120 in  th e  URA, 
w hich i s  c o n s e q u e n tly  a l s o  c a l l e d  an  E le c tr o n ic  
L in e  C o n c e n tr a to r .  T r a f f i c  f l e x i b i l i t y  i s  en su re d  
by a l lo w in g  th e  t r a f f i c  to  be c o n c e n t r a te d  on 2 ,  3 
o r 4 PCM l i n k s ,  c o r re s p o n d in g  to  a  maximum 
c o n f ig u r a t io n  o f  120 c i r c u i t s .  A f te r  c o n c e n t r a t io n ,  
th e  a n a lo g  s i g n a l s  a r e  p u ls e  code m o d u la ted  b e f o re  
b e in g  p ro c e s s e d  by th e  S w itc h in g  U n it  (CX).
A C o n c e n tra to r  can be lo c a te d  a t  th e  same s i t e  a s  
t h e  r e s t  o f th e  B10, i n  w hich ca se  i t  i s  c a l l e d  a 
L o c a l C o n c e n tr a to r  (URAL), o r i t  can be i n s t a l l e d  
a t  a d i s ta n c e  from  th e  E10, i n  w hich  c a se  i t  i s  
c a l l e d  a S a t e l l i t e  o r D is t a n t  C o n c e n tr a to r  (URAD). 
The URAD s e r v e s  rem ote s u b s c r ib e r s ,  and i s  
c o n n e c te d  to  th e  BIO v i a  2 ,  3 or 4 PCM l i n k s .
The M u ltip le x  C o n n ec tio n  U n it (URM in  F ig u re  1 .2 ) ,
To elhsr 6  10 exchanges
Figure 1.1 BIO Exchange structure
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Figure 1.2 Subscriber and multiplex connection
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Figure 1 . 2  Subscriber and multiplex connection
units switching network
i s  c o n n e c te d  to  incom ing PCM l i n k s  from  S a t e l l i t e  
C o n c e n t r a to r s ,  e l e c t r o n i c  and e le c tro m e c h a n ic a l  
ex c h a n g e s. In  t h e  l a t t e r  ca se  a n a lo g  to  d i g i t a l  
c o n v e rs io n  i s  n e c e s s a r y  to g e th e r  w ith  m atch in g  
s i g n a l l i n g  b e f o r e  th e  URM. T hese f u n c t io n s  a re  
p ro v id e d  by th e  A n a lo g - D ig ita l  C o n v e rte r  (TNI in  
F ig u re  1 .2 )  and th e  s i g n a l l i n g  A d a p to r Group (GAS) 
r e s p e c t iv e ly .
1 .1 .2  The S w itc h in g  N etw ork
The t im e -s p a c e - t im e  (TST) S w itc h in g  N etw ork (CX in  
F ig u re  1 .2 )  p r o v id e s  4 -w ire  s w itc h in g  betw een th e  
t im e  s l o t s  a l l o c a t e d  to  th e  c a l l i n g  and c a l le d  
p a r t i e s .  The S w itc h in g  N etw ork ca n  h a n d le  3 84 
3 0 -c h a n n e l PCM sy s te m s  i n  t h e  maximum 
c o n f ig u r a t io n ,  and i s  m odular in  s te p s  o f  6 4 PCM 
sy s te m s .
1 .1 .3  The C o n tr o l  U n it
The o p e r a t io n s  c a r r i e d  o u t i n  t h e  S u b s c r ib e r  
C o n n ec tio n  U rucs and th e  S w itc h in g  N etw ork a re  
m o n ito re d  by th e  C o n tro l  U n i t ,  th e  com ponents o f 
w hich  a r e  shown in  F ig u re  1 .3 .  A ll  C o n tro l  U n it 
com ponents a re  d u p l i c a t e d  to  i n c r e a s e  r e l i a b i l i t y .
1 .1 .4  The M u l t i r e g i s t e r  (HR)
C a l l s  a r e  s e t  up and r e le a s e d  by th e  M u l t i r e g i s te r ,  
w hich i s  m ic ro p r o c e s s o r- b a s e d . Each M u l t i r e g i s te r  
i s  made up o f  256 r e g i s t e r s  w hich  a r e  im plem ented  
in  RAM. A f u l l y  eq u ip p e d  exchange h a s  6 
M u l t i r e g i s t e r s ,  e n a b l in g  th e  BIO to  h a n d le  52 c a l l
attempts per second.
1 .1 .5  The T r a n s la to r  (TR)
The T r a n s la to r  c o n ta in s  f i l e s  w hich  d e s c r ib e  a l l  
d e t a i l s  o f  th e  s u b s c r ib e r s  and o f th e  c i r c u i t s  
c o n n e c te d  t o  th e  BIO. T hese in c lu d e  th e  
c o r re sp o n d e n c e  betw een  th e  d i r e c t o r y  number and  th e  
equ ip m en t num ber, c l a s s e s  o f  s e r v ic e ,  c i r c u i t  
g ro u p s , s u b s c r ib e r  g ro u p s  (PABX f u n c tio n )  and  th e  
d i f f e r e n t  c h a rg in g  r a t e s .
1 .1 .6  The C h arg in g  U n i t  (TX)
The C h a rg ir  ‘- i t  r e c o rd s  th e  b i l l i n g  d e t a i l s  o f  
ea ch  subsc 'n d  i s  u se d  i n  th e  in v o ic in g  o f
s u b s c r ib e r :
1 .1 .7  The M arker (MQ)
The M arker h a n d le s  th e  r o u t in g  o f  d a ta  be tw een  th e  
v a r io u s  u n i t s  o f th e  ex ch an g e .
1 .1 .8  The OC
T h is  i s  th e  i n t e r f a c e  betw een th e  BIO and th e  
O p e ra tio n  and M ain tenance  C e n tre .
1 .1 .9  The O p e ra tio n  and M ain ten a n ce  C e n tre  (OMC)
The OMC c o n s i s t s  o f  a  g e n e ra l  p u rp o se  M itra  
m in ic o m p u te r w ith  p e r ih e r a l s  su c h  as  m a g n e tic  ta p e
and d i s c ,  p r i n t e r s  and  VDU's. Each OMC can  m a in ta in  
100 000 s u b s c r ib e r s  d i s t r i b u t e d  o v er a maximum o f 6 
d i f f e r e n t  E lO 's .
The OMC o p e r a t io n  f u n c t io n s  a r e :
(a) exchange T r a n s la to r  memory c h a n g es when ad d in g  
new s u b s c r ib e r s ,  m o d ify in g  s u b s c r ib e r
d i s c r im in a t io n s ,  m o d ify in g  in te r - e x c h a n g e  r o u t in g ,  
change- to  t ru n k  c i r c u i t s ;
(b) u p d a t in g  in d iv id u a l  s u b s c r ib e r  a c c o u n ts ;
(c> t e s t i n g  s u b s c r ib e r  l i n e s  and t ru n k  c i r c u i t s  and 
r e c o rd in g  t e s t  r e s u l t s ;
(d) m o n i to r in g  th e  t r a f f i c  h an d le d  by th e  ex ch an g es
The OMC m a in ten a n ce  f u n c t io n s  a r e :
(a) ru n n in g  c o n tin u o u s  f a u l t - f i n d i n g  p ro g ram s;
(b) r e g i s t e r i n g  f a u l t s ;
(c) r e c o n f ig u r in g  any E10 when any u n i t  o f  t h a t  
B10 s i g n a l s  a f a u l t  o f  s u f f i c i e n t  s e v e r i t y  to  
w a rra n t d i s a b l in g  i t ;
(d) s w i tc h in g  a f a u l t y  u n i t  t o  t e s t  mode and  
a n a ly s in g  th e  r e s u l t i n g  f a u l t  s i g n a l s  to  i d e n t i f y  
th e  f a u l t y  c a rd  f o r  m a in ten a n ce  p e r s o n n e l .
1 .2  The C o n tro l  D n its
S in c e  most o f  th e  d a ta  e n te r e d  v i a  IFE on th e  in p u t  
form s i s  r e le v a n t  to  th e  c o n t r o l  u n i t s ,  th e s e  u n i t s  
w i l l  now be d is c u s s e d  i n  g r e a t e r  d e t a i l .  F ig u re  1 .3  
i l l u s t r a t e s  th e  c o n t r o l  u n i t s  o f th e  E10.
The c o n t r o l  u n i t s  a r e  u sed  m ain ly  to  s e t  up and 
r e le a s e  c a l l s .  Only th o s e  c o n t r o l  u n i t s  w hich  
a c c e s s  d a ta b a s e s ,  v i z .  th e  M u l t t r e g i s t e r ,  M arker, 
Taxer and T r a n s la t o r ,  w i l l  be d is c u s s e d  in  g r e a t e r  
d e t a i l  h e re  a s  th e  i n t e n t io n  i s  t o  b r in g  th e
Charging unit
F ig u r e  1 .3  C o n tro l  u n i t s
d a ta b a s e s  i n t o  p e r s p e c t iv e .  T h is  i s  n e c e s s a r y  in  
o rd e r  to  f a m i l i a r i s e  th e  r e a d e r  w ith  th e  u se  and 
c o n te n ts  o f  th e  d a ta b a s e ,  th u s  e n a b l in g  him to  
a p p r e c i a te  th e  s i g n i f i c a n c e  o f  th e  s e t  o f in p u t  
fo rm s w hich  s p e c i f y  th e  d a ta b a s e  c o n te n ts .
1 .2 .1  The M u l t i r e g i s te r
The m u l t i r e g i s t e r  i s  a m icroprogram m ed com puter 
w hich  can p ro c e s s  256 c a l l  s e t - u p  and c a l l - r e l e a s e  
ta s k s  s im u l ta n e o u s ly .
An exam ple o f  th e  u se  o f th e  M u l t i r e g i s t e r  i s  now 
g iv e n . The c a se  i s  t h a t  o f  s e t t i n g  up a c a l l  
betw een two d i a l  te le p h o n e  s u b s c r ib e r s  c o n n e c te d  to  
1. * a l s u b s c r ib e r  c o n n e c tio n  u n i t s  (URAL' s ) , a f t e r  
th e  M u l t i r e g i s t e r  h as  been  n o t i f i e d  o f  th e  c a l l i n g  
p a r ty  o f f -h o o k  c o n d i t i o n .  The c h a r a c t e r i s t i c s  o f 
th e  c a l l i n g  p a r ty ,  such  a s  c o n n e c tio n  u n i t  and th e  
equ ipm en t num bers, a r e  s to r e d  by th e  M u l t i r e g i s te r .  
I t  th e n  i n t e r r o g a t e s  t h e  T r a n s la to r  f o r  t h a t  
s u b s c r ib e r 's  d i s c r im in a t io n s .  T hese a r e ,  i n t e r  
a l i a ,  p u sh b u tto n  te le p h o n e , su sp en d e d  s e r v i c e ,  c a l l  
fo rw a rd in g  and a b b r e v ia te d  d i a l i n g  f a c i l i t i e s ,  and 
r e s t r i c t e d  s e r v ic e  su ch  a s  n o t b e in g  e n t i t l e d  to  
i n t e r n a t i o n a l  c a l l s .
I f  th e  c a l l i n g  p a r ty  i s  s t i l l  p r e s e n t  and th e  
d i s c r im in a t io n s  do n o t f o r b id  him from  m aking a 
c a l l ,  th e  M u l t i r e g i s t e r  i n s t r u c t s  th e  S w itc h in g  
u n i t  to  c o n n e c t d i a l  to n e  to  th e  s u b s c r ib e r .  The 
d i a l  to n e  i s  o b ta in e d  from  th e  F requency  
S e n d e r /R e c e iv e r  u n i t ,  and i s  co n n e c te d  th ro u g h  th e  
S w itc h in g  u n i t  to  th e  s u b s c r ib e r  v i a  th e  C o n n ec tio n  
u n i t  (URAL).
1.2.2 The Translator
The T r a n s la to r  p ro v id e s  th e  M u l t i r e g i s t e r s ,  on 
r e q u e s t ,  w ith  t h e  s u b s c r ib e r  and c i r c u i t  da ta - 
r e q u ir e d  t o  s e t  up and r e le a s e  c a l l s .  T h is  d a ta  i s  
s t o r e d  in  f i l e s ,  th e  s t r u c t u r e  o f  ea c h  f i l e  
d i f f e r i n g  w ith  i t s  f u n c t io n .  The T r a n s la to r  i s  
s t o r e d  in  RAM, ea ch  word b e in g  16 b i t s  lo n g  w ith  a 
6 b i t  s e l f - c o r r e c t i n g  co d e . The maximum memory 
c a p a c i ty  i s  76 8 k ilo w o rd s .
The m ajo r f u n c t io n s  o f th e  T r a n s la to r  a r e :
a )  p ro v id e  th e  s u b s c r ib e r  o r  t ru n k  c i r c u i t  d a ta  to  
th e  M u l t i r e g i s te r ?
b ) t r a n s l a t e  p r e f i x e s  and th e  f i r s t  d i g i t s  
r e c e iv e d ;
t r a n s l a t e  c a l l e d  p a r ty  d i r e c t o r y  num bers in to  
equ ipm en t and  C o n n ec tio n  u n i t  num bers, o r t ru n k  
c i r c u i t  num bers, a s  a p p r o p r ia te ?
d ) c o n t r o l  s e r v ic e s  su ch  a s  c a l l  fo rw a rd in g - 
a b b r e v ia te d  d i a l i n g ,  h o t l i n e  and re c o rd e d  c a l l .
e )  e x e c v te ,  t o g e th e r  w ith  th e  OMC, o p e r a t in g ,  
m anagem ent, m a in ten a n ce  and t e s t  fu n c t io n s .
The m ain T r a n s la to r  f i l e s  and  t h e i r  c o n te n ts  a re  
l i s t e d  i n  T a b le  1 .1 ,  and an  exam ple o f t h e  u se  of 
th e  T r a n la to r  i n  th e  a n a l y s i s  o f  d i r e c t o r y  num bers 
i s  d e s c r ib e d  in  F ig u re  1 .4 .
1 .2 .3  The T ax e r
The T axer c a l c u l a t e s  th e  c h a rg e  f o r  ea c h  c a l l  
a c c o rd in g  to  a  number o f  f a c t o r s .  T hese in c lu d e  th e  
t im e  and ty p e  o f d ay , th e  ty p e  o f  c a l l i n g  p a r ty  
equ ipm en t and th e  ty p e  o f  c a l l  ( l o c a l ,  n a t i o n a l ,
Table 1.1 Main translation files
C a te g o ty D e s c r ip t io n
Memory description File base addresses (physical location ot lllesi
and occupancy Record occupancy'
Type of connection unit • traffic observation indications
Telephone equipments Discriminations end directory numbers ol local subscribers
Idonticel to FALO, but for trunk circuits
Prefixes dialled by subscribers, 1,0 trunk access codes
Analysis i file per type of dialling, regional, national, elc.
Firsl choice routing numbers, plus charging data
Routing 0  G routing, local routing and special files (transfer to 
recorded announcements, etc,)
FIFA Circuit group characteristics
Sps •FIOET First and final addresses of circuit equipments and number of next section"
FfART PC sections
Equipment numbers ol local subscribers
Subscribers Number of first subscriber line section
Additional subscribe; discriminations
Andltafy (lest and 
observation)
Glossary of lerms:
•One tile: several records "A section; a  number ol consecutive
equipments
One tecoid. several identical items A circuit group; set ol several sections
'trunk circuits)
One item: set of 16-bit woros A group. sat of several sections
Ust of enncioal tfans'anon ' 'os
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Dialling type (national, 
imemailonut, special service)
Analysis FIANA
First c'hoL,, ute number 
* charging tiala
Circuit groupsequipment i
groups FQROU
Section equipment addresses
F ig u r e  1 .4  Exam ple .o f T r a n s la to r  f i l e  u se
e t c . ) .  I t  can  a l s o  draw up d e t a i l e d  b i l l i n g  
in fo rm a tio n  f o r  s u b s c r ib e r s  i f  r e q u ir e d .
The o p e r a t io n  o f  th e  T axer i s  c o n t r o l l e d  by th e  
M u l t i r e g i s t e r s  a s  f o l l o w s :
a) on r e c e i p t  o f  th e  a p p r o p r ia te  command from  a 
M u l t i r e g i s t e r ,  th e  T axer b e g in s  c h a rg in g  a c a l l  and 
s to p s  a t  th e  end o f  th e  c a l l ;
b) r e c e iv e s  m e te r in g  p u ls e s  from d i s t a n t  exchanges 
ov er th e  t ru n k  c i r c u i t s ;
c) se n d s  o u t  to n e s  and s i g n a l s  eg . s u b s c r ib e r  
p r i v a t e  m ete rin g ?
d) se n d s  s u b s c r ib e r  a c c o u n ts  to  t h e  OMC on r e q u e s t ;
e) se n d s  d e t a i l e d  b i l l i n g  in fo rm a tio n  to  th e  
m a g n e tic  ta p e  u n i t  on f a i l u r e  o f th e  OMC.
1 .2 .4  The M arker
The M arker r o u t e s  t h e  m ain m essages  betw een th e  
v a r io u s  u n i t s  o f  th e  BIO. The m ajor fu n c t io n s  of 
th e  M arker a r e  $
a) r e c e iv e  o f f -h o o k  and on-hook c o n d i t io n s  from th e  
C o n n ec tio n  u n i t s ;
b> p a s s  commands, r e c e iv e d  from  th e  M u l ti ­
r e g i s t e r s ,  t o  t h e  S w itc h in g  netw ork  to  s e t  up 
c o n n e c t io n s ,  r e le a s e  c o n n e c t io n s  and to  sen d  o u t
c) i n t e r r o g a t e  th e  S w itc h in g  netw ork  to  o b ta in  th e  
a d d r e s s e s  o f  th e  c a l l i n g  p a r t i e s  d u r in g  c a l l  
r e l e a s e s ;
d) sen d  m essages to  and re c e iv e s  m essages from  th e
e) r e q u e s t  th e  fo l lo w in g  from  th e  c o n n e c tio n  u n i t s :  
i .  s u b s c r ib e r  equ ipm en t t e s t s ,
i i .  s u r v e i l l a n c e  o f  s u b s c r ib e r  and t ru n k  c i r c u i t s ,  
i i i .  i n t e r r o g a t i o n  o f s u b s c r ib e r  and t ru n k  c i r c u i t
eq u ip m en t.
1 .3  The H is to ry  and D evelopm ent o f  E gide 
E g ide i s  a  F ren c h  acronym  fo r  :
Ensem ble 
pour l a  G e n e ra tio n  
e t  1 ' I n t e r r o g a t io n  
des  D onnees d 'u n  
sy stem e BIO,
w hich  means th e  s u i t e  o f  program s f o r  t b s  
g e n e ra t io n  and t e s t i n g  o f th e  d a ta  f o r  t!ie  BIO 
sy stem .
The f i r s t  F ren c h  v e r s io n  o f  E g id e  was im plem ented  
on a H itc a  m in ic o m p u te r, w ith  punched c a rd s  b e in g  
u se d  to  in p u t  th e  d a t a .  T h is  program  was u n f r ie n d ly  
and had a t y p i c a l  ru n - tim e  o f 24 h o u rs .  L oca l u se 
o f  fche program  was ru le d  o u t by i t s  u n f r ie n d l in e s s  
and th e  n e c e s s i t y  fo r  th e  u s e r  to  hav e  an in -d e p th  
know ledge o f  th e  in n e r  w o rk in g s o f E g i^ e . Thus i t  
was n e c e s s a r y  i n i t i a l l y  to  send  th e  BIO 
c o n f ig u r a t io n  d a ta  to  P ra n c e , c l a r i f y  q u e r ie s  w ith  
numerous t e l e x e s  and phone c a l l s ,  and hope to  
r e c e iv e  th e  m a g n e tic  ta p e  i n  tim e  f o r  t h e
com m ission ing  s ta g e  o f th e  s i t e  i n s t a l l a t i o n .
The le a d  t im e  f ^ r  such  a m a g n e tic  ta p e  was t h r e e
m onths. SAPO can u s u a l ly  su p p ly  th e  completes
in fo rm a tio n  fo r  an  exchange two m onths b e f o re  th e  
com m ission ing  d a te .  Thus in c o m p le te  in fo rm a tio n  had 
to  be u sed  in  th e  d a ta b a s e  g e n e r a t i o n ,  w ith  any 
f u r th e r  a d d i t i o n s  o r m o d i f ic a t io n s  b e in g  done 
m an u a lly  on s i t e .  T h is  was a t e d io u s  and  t im e
consuming process.
In  a d d i t io n  any q u e r ie s  by SAPO in  c o n n e c tio n  w ith  
d a ta b a se  fo rm a t changes a ls o  had to  be fo rw arded  to  
F ra n c e , w ith  u n a c c e p ta b ly  lo n g  n e r io d s  betw een  th e  
r e q u e s t s  and th e  im p le m e n ta tio n . These f a c t o r s  
j u s t i f i e d  th e  developm ent o f a l o c a l  E gide w hich 
would be f a s t e r  and f r i e n d l i e r .
1 .3 .1  The L oca l E g id e , Dadi
The lo c a l  Egide i s  c u l le d  D ad i, s h o r t  fo r  Data 
D is p a tc h e r .  The r a t i o n a le  beh in d  t h i s  name was t h a t  
th e  program  e s s e n t i a l l y  re ad  d a ta  from th e  in p u t 
fo rm s, tra n s fo rm e d  i t ,  and th en  d is p a tc h e d  i t  to  
th e  a p p r o p r ia te  f i l e s .
At th e  o u ts e t  f th e  d e v e lo p e rs  o f  Dadi w ere fa c e d  
w ith  th e  m ajor c h o ic e  i l l u s t r a t e d  in  F ig u re  1 .5 .  
T hese o p tio n s  w ere e i t h e r  :
(a) Dadi co u ld  d i r e c t l y  p ro c e s s  th e  5 d i f f e r e n t  
in p u t form s a s  d e f in e d  by SAPO, and w hich was used  
by them to  s p e c if y  th e  c o n f ig u r a t io n  o f  an 
exchange , or
(b) th e  5 in p u t form s in  th e  SAPO D atabook co u ld  
m anua lly  be t r a n s l a te d  in to  th e  33 d i f f e r e n t  in p u t 
form s used  by Egide which would th e n  be p ro c e s s e d  
by D adi.
O p tion  (b) was chosen fo r th e  fo llo w in g  re a so n s  •
( i)  The SAPO in p u t form s w ere n o t r ig o ro u s ly  
d e f in e d  and th u s  w ere n o t co n d u c iv e  to  a u to m atio n .
( i i )  O p tio n  (a) would r e s u l t  in  a m an ifo ld  in c re a s e  
i n  co m p lex ity  in  D adi. T h is  was u n d e s ira b le  b ec au se  
Dadi had to  be com pleted  in  th e  s h o r t e s t  p o s s ib le  
tim e .
( i i i )  Dadi would be more l o g i c a l l y  decom posed in to  
m odules by a s s o c ia t in g  ea ch  module w ith  th e  
c o r re s p o n d in g  E g id e  in p u t  form .
M agne tic
(a ) O p tio n  fo e  D adi to  p ro c e s s  t h e  SAPO d a ta b o o k  
d i r e c t l y .
E g ide
In p u t
M agnetic
(b) O p tio n  f o r  D adi t o  p ro c e s s  t h e  E g id e  I n p u t  
F ig u r e  1 .5  The o p t io n s  f o r  th e  D adi p ro c e s s .
1 .4  The E g id e  In p u t  Forms
Of th e  th r e e  d a ta b a s e s  g e n e ra te d  f o r  ea ch  E10 s i t e  
th e  t r a n s l a t o r  f i l e s  a r e  t h e  l a r g e s t  and m ost 
v a r ie d  w ith  r e s p e c t  to  th e  in fo rm a tio n  c o n ta in e d . 
S in c e  th e  sco p e o f  t h i s  c h a p te r  i s  n o t to  d i s c u s s  
i n  d e t a i l  a l l  a s p e c ts  o f th e  BIO d a ta b a s e s  b u t on ly  
t o  b r in g  i n to  p e r s p e c t iv e  th e  r o l e  o f th e  in p u t  
fo rm s , o n ly  th e  m ost im p o r ta n t  t r a n s l a t o r  in p u t  
fo rm s and th e  c o r re s p o n d in g  f i l e s  w i l l  be d i s c u s s e d  
a s  t h i s  i s  s u f f i c i e n t  to  m eet th e  g o a l.
1.4.1 Input Forms - Database piles Correspondence
T ab le  1 .2  l i s t s  th e  most im p o rta n t t r a n s l a t o r  f i l e s  
and th e  c o rre sp o n d in g  in p u t  form s w hich se rv e  as
th e  in fo rm a tio n  so u rc e s  fo r  th e  E gide program
d u r in g  th e  g e n e ra t io n  of th e s e  f i l e s .
A f u l l  d e s c r ip t io n  of a l l  th e  E gide in p u t  form s i s  
n o t p o s s ib le  h e re  because  o f  th e  m agnitude o f th e  
t a s k .  However a d e s c r ip t io n  of in p u t form . ABD i s  
g iv en  in  F ig u re  1 .6  and T ab le  1 .3  as  an exam ple of 
th e  ty p e  o f d a ta  c o n ta in e d  in  th e  in p u t  form s. A
com plete  s e t  o f  d e s c r ip t io n s  fo r  th e  in p u t form s
can be found in  T e l te c h  ( 1985b).
1 .5  The R eq u irem en ts  o f  IFB
S e le c t in g  o p tio n  (b) in  s e c t io n  1 .3 .1  meant t h a t  
th e  fo rm a t o f  th e  in p u t  form s had to  use th e  80 
column c h a r a c te r  fo rm a t u sed  on th e  punched c a rd s  
in p u t to  E g ide . F u r th e r  c o n s t r a i n t s  on th e  fo rm a t 
o f th e  in p u t  d a ta  to  e g id e  w ere added by th e  Dadi 
developm ent team , r e s u l t i n g  in  th e  s p e c i f i c a t i o n  
d e s c r ib e d  in  1 .5 .1  fo r  th e  Egide In p u t Forms
1 .5 .1  IFE S p e c i f ic a t io n
a) O p e ra to r  sh o u ld  be prom pted to  s e l e c t  one 
p a r t i c u l a r  form to  be e d i te d .
bJ New form d e f in i t i o n s  must be e a s i l y  added to  
e x i s t i n g  o n e s , and e x i s t i n g  form  d e f in i t i o n s  must
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TABLE 1 .2 :  R e la t io n s h ip  Betw een I n p u t  Forms and 
T r a n s la to r  P i l e s
In p u t  Perm C o n te n ts F i l e s  G e n era te d
• DEP F i l e  d e f in i t i o n s FIAF
.HSR Number in d ic e s FINDS
• ORS C o n n ectio n  u n i t s FOUR, F IP IR , 
FINOR, FEQL, 
FICSA
FLAG,
FPRP,
.DIP M u l t i - l i n e  t r a n s ­
m iss io n  u n i t s
F ID IF , FARI
O rd in a ry  s u b s c r ib e r  
eq u ip m en ts
FIBQU, FARI, FOUR
.ABD D is c r im in a te d  s u b s -  
s c r ib e r  eq u ip m en ts
FIBQU, FARI, 
FADE, FBNtf
FOUR,
.GRP S u b s c r ib e r  g ro u p s FGROU, FIGA, 
FIRGTf FARI
FIGD,
.FSC C i r c u i t  g ro u p s FIFAC, FIART 
FIDDT, FIRFT 
FIBQU, FIFSC
• CSC C i r c u i t  t e s t s FESC
.PAM M u l t i r e g i s te r
p a ra m e te r s
FIPAM
.ACH R o u tin g s FACH, FITRAD
.AFH T im e-dependen t
ro u t in g s
FAFH
.CAD T im ing r a t e s  
c a le n d e r
FIHAC
.TYJ Type o f day FICAC
, CTX D e s tin a t io n
c a t e g o r i e s
FCDTX
.ANA A n a ly s is FIANA, FROU, 
FRZG
FRCT,
.PRE 
... ....
P r e - a n a ly s i s FPREA, FCDST
TABLE 1 .2  ( c o n td . ) : R e la t io n s h ip  Between In p u t  
Poems and T r a n s la to r  P i l e s
In p u t Form C o n te n ts F i l e s  G e n era te d
D ire c t  inw ard FGROU, FARI, FADE
d i a l l i n g FROU, FI FAC, F1AHA
. RHV C a ll  t r a n s f e r s FIREN, FROU
. ERC Alarms FERC, FEMO, FACT
.ERS S a t e l l i t e  a la rm s
VDU ala rm  d is p la y
be e a s i l y  m o d ified .
c) D e s ire d  e d i t i n g  f e a t u r e s :
-  f u l l  u s e r  c o n tro l  w ith  up/down s c r o l l i n g
-  d e l e te  l i n e
-  i n s e r t  l i n e  (o p t io n a l)
-  f a s t  c u r s o r  adv a n ce /b a ck u p .
d) The s e q u e n t ia l  f i l e  c r e a te d  by IJ?E m ust have 
re c o rd s  w hich a r e  a l l  80 b y te s  lo n g , and m ust 
conform  to  th e  s t r u c t u r e  as  shown in  f ig u r e  1 .7 .
IFE must have th e  p o s s i b i l i t y  to  s e l e c t  unused 
f i e l d s  w hich w i l l  be sk ip p ed  d u rin g  d a ta  input, and 
c u r s o r  movement. Unused f i e l d  'c o n t r o l - d a t a '  shou ld  
be a c c e s s ib l e  w ith  th e  B ackspace command.
e) F a c i l i t y  to  s o r t  th e  d a ta  a re a  oi '•u,s  r e s u l t i n g  
f i l e  a c c o rd in g  to  u s e r - s p e c i f ie d  f i e l d s .
f)  F u ll  v a l i d a t io n  of in d iv id u a l  f i e l d s  w i th in  
r e c o rd s .
g> The program  m ust be w r i t t e n  in  F o r t ra n  77 s in c e  
t h i s  was th e  main a r e a  o f e x p e r t i s e  o f th e  
developm ent and m ain ten an ce  p e r s o n n e l.
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Table 1.3 ABD Field Descriptions
F ie ld D e s c r ip t io n O ption Type
UR C o n n ec tio n  u n i t  number DEC
HE Equipm ent number DSC
11D C a l l in g  sub  l o c a l  number CAR
ESS T e s t equ ipm ent OPT
KLA Push b u t to n  s e t OPT
LOP O p e ra to r  l i n e OPT
MOD R ig h t to  m o d if ic a t io n BIN
PPR C a ll  o f f i c e BIN
SPA O utgo ing  s u b s c r ib e r BIN
SPB Incom ing s u b s c r ib e r BIN
TTX Remote m e te r in g BIN
AUT S p e c ia l  TYQ HEX
GABA T e s t p a ra m e te r s  s e t OPT DEC
FLA F la s h in g  b u t to n OPT BIN
TLC C o n c e n tra te d  l i n e OPT BIN
TYPO O p e ra to r  ty p e OPT DEC
AAB A bsent s u b s c r ib e r OPT BIN
ABN C a ll  re c o rd in g OPT BIN
IAM I d e n t i f i c a t i o n  o f  m a l ic io u s  c a l l s  OPT BIN
LSS E s s e n t i a l  l i n e BIN
LST No c h a rg e  l i n e BIN
RVT C a ll  fo rw a rd in g BIN
LSN Hot l i n e BIN
NRBN C a ll  t r a n s f e r  number DEC
CT R o u tin g  and c h a rg in g  c a te g o ry DEC
DF R ero u te  to  re c o rd e d  announcem ent DEC
FD D e ta i n e d  b i l l i n g DEC
NA S h o r t  code d i a l l i n g OPT DEC
ZG A rea o f  c a l l i n g  s u b s c r ib e r OPT DEC
CATA C a lle d  s u b s c r ib e r  c a te g o ry OPT HEX
CATS C a l l e r  s u b s c r ib e r  c a te g o ry OPT HEX
MAIN T e s t d e v ic e  equipm ent HEX
Table 1.3 contd. ABD Field Descriptions
F ie ld D e s c r ip t io n O p tio n ?y p e
D15 A d d it io n a l d i s c r im in a t io n
D1 A d d it io n a l d i s c r im in a t io n
D2 A d d it io n a l d i s c r im in a t io n OPT HEX
D14 A d d it io n a l d i s c r im in a t io n BIN
D29 A d d it io n a l d i s c r im in a t io n OPT BIN
D20 A d d it io n a l d i s c r im in a t io n OPT HEX
A b b r e v ia t io n s : OPT :t O p tio n a l
COM :: C om pulsory
BIN :: B in a ry
DEC :: D ecim al
HEX i: H exadecim al
C o n tr o l - d a t a  f i e l d
C o n tr o l  H eader 
R eco rd s
D ata  R eco rd s
T e rm in a to r  R ecord
Figure 2.7 Required file structure for input fora file
THE DESIGN OVERVIEW OF IFE
2 .0  I n t r o d u c t io n
T h is  c h a p te r  d e s c r ib e s  th e  d e s ig n  o f  th e  B gide 
In p u t Forms E d i to r  to  m eet th e  s p e c i f i c a t i o n  o f 
p a ra g ra p h  I .S .
The m ajo r f a c t o r s  w hich in f lu e n c e d  th e  d e s ig n  of 
IFB a r e  d e s c r ib e d  f i r s t .  The s o f tw a re  ov erv iew  i s  
d e s c r ib e d  by means o f  a d a ta  flo w  d iag ra m  show ing 
IPS in  p e r s p e c t iv e  in  F ig u re  2 .1 ,  fo llo w e d  by th e  
d e s ig n  o f  IFE u s in g  th e  p r o c e s s - r e s o u r c e  m ethod a s  
d e s c r ib e d  by W a lk e r(1 9 8 4 ). The r e s u l t  o f  t h i s  
d e s ig n  i s  a s e t  o f p ro c e s s e s  w hich  a r e  th e n  
d e s c r ib e d  in  th e  Program  D e s c r ip t io n  Language (PDL) 
a s  d e s c r ib e d  by W a lk e r(1984) and C a in e (1 9 7 5 ). The 
b e h a v io u r o f  th e  re s o u rc e s  u sed  by th e s e  p ro c e s s e s  
i s  a l s o  d e s c r ib e d .
2 .1  F a c to r s  w hich  in f lu e n c e d  th e  d e s ig n  o f  IFB
2 .1 .1  Com puter W orkload
The com puter on whloh th e  IFE was d e v e lo p e d  i s  
e x tre m e ly  o v e r lo a d e d . C o n seq u en tly  f r e e  d i s c  sp ac e  
i s  o f t e n  l i m i t e d  to  th e  e x te n t  t h a t  th e  VAX-VMS 
E d i to r  a b o r ts  owing to  i n s u f f i c i e n t  w ork in g  a r e a  in  
th e  ca se  o f l a r g e  f i l e s .  Thus i t  was n e c e s s a r y  to  
m in im ise  th e  w ork ing  a r e a  o f th e  program .

2.1.2 VAX-11 Form Management System
T h is  t o o l r  d e s c r ib e d  in  p a ra g ra p h  2 .3 .1  and 
A ppendix A, was u sed  b e c a u se  i t  im m e d ia te ly  
f u l f i l l e d  th e  second  re q u ire m e n t o f  th e  IFE 
s p e c i f i c a t i o n ,  i . e .  e a s i l y  a d d in g  new form 
d e f i n i t i o n s  and m o d ify in g  e x i s t i n g  o n es . 
F u rth e rm o re  deve lopm en t tim e  had to  be m in im ised  as  
t h e  IFE was a l r e a d y  u r g e n t ly  r e q u ir e d  by th e  E gide 
deve lopm en t team . Thus th e  u se  o f any e x i s t i n g  
t o o l s  was a d v is a b le .
2 .1 .3  Program  L ife tim e
At th e  t im e  o f  deve lopm en t i t  was e n v isa g e d  t h a t  
IFE would be a tem p o ra ry  m ea su re , th e  re a so n  b e in g  
t h a t  many m an-hours ( t y p i c a l l y  120) a r e  l o s t  in  
t r a n s f e r r i n g  th e  in fo rm a tio n  from  th e  SAPO D atabook 
to  th e  com p u ter . T h is  p ro c e s s  would e v e n tu a l ly  be 
a u to m ate d  p ro v id e d  t h a t  SAPO s u p p l ie d  th e  D atabook 
on m ag n e tic  t a p e .  The re a s o n s  t h i s  ap p ro ach  was no t 
p u rsu e d  i n i t i a l l y  were th e  la c k  o f  a v a i la b l e  
p e r s t- m e l  and t i g h t  t im e  c o n s t r a i n t s .  T h e re fo re  IFE 
was n o t r e q u ir e d  to  be a v e ry  s o p h i s t i c a t e d  e d i t o r .
2 .2 .4  D eer C o n s id e ra t io n s
The u s e r  o f  IPS would be a n o n - te c h n ic a l  p e rso n  
su ch  a s  a t y p i s t .  Thus s im p l i c i t y  was n e c e s s a r y .
2 .2  P ro c e s s  R eso u rce  D esig n  o f  XFB
The p r o c e s s - r e s o u r c e  m ethod w i l l  n o t  be d e s c r ib e d  
h e re  in  d e t a i l  b u t  w i l l  be i l l u s t r a t e d  by i t s
A p p lic a tio n  to  IFE. The i n t e r e s t e d  re a d e r  i s  
r e f e r r e d  to  W a lk e r(1984) f o r  f u r th e r  r e a d in g .
2 .2 .1  F i r s t  L e v e l  D esign
F ig u re  2 .2  shows th e  f i r s t  l e v e i  o f th e  d e s ig n  of 
IFE. H ere , th e  IFE p ro c e s s  r e p r e s e n ts  th e  e n t i r e  
sy s te m s  a c t i v i t y ,  i t s  i n t e r a c t i o n  w ith  th e  
en v iro n m e n t c o n s i s t i n g  o f  th o s e  w ith  th e  r e s o u rc e s  
shown.
2 .2 .2  Second L e v e l D esig n  o f  IPS
I n  t h i s  l e v e l  o f  th e  p r o c e s s - r e s o u r c e  m ethod of 
d e s ig n  th e  m ajo r a c t i v i t i e s  o f  th e  IFE p ro c e s s  a r e  
i d e n t i f i e d .  Each a c t i v i t y  i s  f u n c t io n a l ly  s e p a r a t e ,  
and i s  a s s o c ia t e d  o n ly  w ith  th o s e  re s o u rc e s  
n e c e s s a r y  to  p e rfo rm  i t s  f u n c t io n .  The use o f s t a t e  
d iag ra m s l a t e r  a s  a s c h e d u lin g  to o l  was found  to  be 
h e lp f u l  in  th e  s e p a r a t i o n  o f th e s e  m ajo r p ro c e s s e s .  
T h is  i s  due to  th e  n e c e s s i t y  o f " f i t t i n g  in "  th e  
p ro c e s s e s  betw een  s t a t e  t r a n s i t i o n s  (D 'A ngelo , 
19 7 8 ). T a b le  2 .1  shows th e  second l e v e l  d e s ig n  o f 
IFE.
F u r th e r  p ro c e s s  d e c o m p o sitio n  was u n n e c e ssa ry  a s  
ea c h  a c t i v i t y  i d e n t i f i e d  i n  t h e  second  l e v e l  o f 
d e s ig n  can  be c o m fo r ta b ly  d e s c r ib e d  by i t s  own 
p r o c e s s - r e s o u r c e  d iag ra m , th e  a s s o c ia t e d  Program  
D e s c r ip t io n  Language (PDL) d e s c r i p t io n  o f  th e  
p r o c e s s ,  and th e  r e s o u rc e  b e h a v io u r d e s c r i p t io n .  
T hese d e s c r i p t io n s  fo llo w .
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G et f i e l d  name
G et f i e l d  le n g th
Read a l l  f i e l d s  
G et named d a ta
Read c u r r e n t
E g ide
In p u t
(IFE)
V a l id - Read f i e l d W rite  f i e l d V a l id -
- a t i o n a t t r i b u t e s a t t r i b u t e s - a t i o n
Read f i e l d W rite  f i e l d d a ta
bounds bounds
Read v a l i d W rite  v a l id
s t r i n g s s t r i n g s
D is p la y  form
W rite  f i e l d
T r i te  a l l  f i e l d s
O u tp u t m essage
P ro c e s s  t e rm in a to r
W r ite  c u r r e r t
r i t e  Form f i l e s ^ j
c i t e  Page ^
F ig u r e  2 .2  IPB s F i r s t  l e v e l  d e s ig n
C a l l in g
program
d e s c r ip -
Read , W rite  r f
W rite  J
Read ,
C a l l in g
program
Figure 2.3 FMS behaviour
Table 2.1 Second Level Design of IFE - Major
Activities of IPS Process
ACTIVITY RESOURCES OPERATIONS
?2 :
S e le c t FMS Open form l i b r a r y .
D isp la y  form .
G et Named D a ta .
Read a l l  f i e l d  v a lu e s .  
O u tp u t m essage .
V a l id a tio n
P3:
S e le c t Open form l i b r a r y .
Unused D is p la y  form .
F ie ld s G et Named D a ta .
P4i
E d i t Form f i l e Open.
Form
H eader
FMS D is p la y  form .
Read a l l  f i e l d  v a lu e s .  
O u tp u t m essage .
O u tp u t a l l  f i e l d  v a lu e s .  
O u tp u t d a ta  to  c u r r e n t  
l i n e  of s c r o l l e d  a r e a .
P5s
E d i t Form f i l e Open.
Egide R ead.
W r ite .
FMS D isp la y  form .
G et Named D a ta .
O u tpu t m essage .
O u tp u t d a ta  to  c u r r e n t  
l i n e  o f s c r o l l e d  a r e a .
Table 2.1 contd. Second Level Design of IFE - Major
Activities of IFE Process
P ro c e s s  t e r m i n a t o r .
G et c u r r e n t  f i e l d  name.
G et s p e c i f i e d  f i e l d  v a lu e
C lo se  form l i b r a r y .
Page
P6:
S e le c t PMS Open form l i b r a r y .
O p tio n s D is p la y  form .
R e tu rn  a l l  f i e l d  v a lu e s .  
O u tp u t m essage to  s c r e e n .
P7s
G et SORT PMS Open form l i b r a r y .
In fo rm a tio n D is p la y  form .
O u tp u t m essage to  s c r e e n . 
G et s p e c i f i e d  f i e l d  v a lu e
P 8:
Form P i l e s
R ecords
P9:
S o r t Form P i l e s
R ecords
VMS SORT
U t i l i t y K eaa.
2 .3  R eso u rc e  B eh av io u r
2 .3 .1  PMS B eh av io u r
The PMS re s o u rc e  h a s  3 m ajo r com ponen ts. The PMS
Form E d i to r  component e n a b le s  th e  u s e r  to  c r e a te  
and m odify co m p u te rise d  form d e s c r ip t io n s  to  be 
used  fo r  form a p p l i c a t io n s  under program  c o n t r o l .  
The FMS Form U t i l i t y  a llo w s  th e  c r e a t io n  o f form 
l i b r a r i e s ,  w h ile  th e  FMS Form D riv e r d is p la y s  forms 
and d a ta  t h a t  u s e r s  in p u t in  re sp o n se  to  th e  form s.
The Form D riv e r i s  a l i b r a r y  o f r o u t in e s  t h a t  
re d u ces  programming e f f o r t  by m a n ip u la tin g  th e  
sc r e e n , ch e ck in g  u s e r  re p o n se s  a g a in s t  th e  form 
d e s c r ip t io n ,  and d is p la y in g  e x i s t i n g  h e lp  form s 
when re q u e s te d .  Thus th e  programmer i s  s p a re d  th e  
tedium  o f low le v e l  in p u t -o u tp u t  d e t a i l s .  The Form 
D riv e r h as  2 m ajor i n t e r a c t i o n s .  The f i r s t  i s  w ith  
th e  form d e c ry p t io n , w hich i s  c r e a te d  w ith  th e  Form 
E d i to r ,  and th e  second i s  w ith  th e  u se r  who f i l l s  
in  th e  f i e l d s  in  a d is p la y e d  form.
F ig u re  2 .3  sum m arises th e  b e h a v io u r o f th e  FMS 
re so u rc e .
O p e ra tio n s  on FHS
(i )  S e t  C hannel (c h an n e l)
T h is  c a l l  s e t s  th e  ch a n n e l to  be used  to  open or 
a c c e ss  a form l i b r a r y  f i l e .
( i i )  Open Form L ib ra ry  (form  l i b r a r y  name)
The Form D riv e r opens th e  s p e c if ie d  form l i b r a r y  on 
th e  c u r r e n t  form l i b r a r y  c h a n n e l.
( i i i )  C lo se  Form L ib ra ry
The Form D riv e r  c lo s e s  th e  form l i b r a r y  w hich i s  
open on th e  c u r r e n t  ch a n n e l.
( iv )  D is p la y  Form (form  name)
The Form D riv e r c l e a r s  th e  e n t i r e  s c re e ;  and
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d is p la y s  t h e  s p e c i f i e d  form . When f i r s t  d i s p la y e d  
th e  form in c lu d e s  a l l  t e x t  and th e  d e f a u l t  v a lu e s  
f o r  a l l  f i e l d s .
(v) G et Named D ata ( la b e l#  v a lu e )
T h is  c a l l  i s  u sed  to  r e t r i e v e  by name d a ta  t h a t  has 
p re v io u s ly  been  a s s o c ia t e d  w ith  a  form a s  named 
d a t a .  T h is  d a ta  i s  n o t d i s p la y e d  w ith  th e  form .
( v i)  G et F ie l d  Name ( c u r r e n t  f i e l d  name)
T h is  r o u t in e  does n o t c a l l  th e  Form D r iv e r .  I t  
r e tu r n s  th e  c u r r e n t  f i e l d  name from the. Form D riv e r 
argum ent b lo c k .
( v i i )  G et F ie ld  L en g th  ( f i e l d  l e n g th ,  f i e l d  name) 
The Form D r iv e r  r e tu r n s  th e  le n g th  o f  th e  s p e c i f i e d  
f i e l d .
( v i i i )  Read F ie ld  ( f i e l d  v a lu e #  te rm in a to r #  f i e l d  
name)
The Form D r iv e r  p la c e s  th e  c u r s o r  in  th e  i n i t i a l  
p o s i t i o n  o f  th e  s p e c i f i e d  f i e l d  and a c c e p ts  in p u t  
by th e  u s e r  in  t h a t  f i e l d .  The in p u t  i s  checked  
a g a in s t  th e  l e g a l  d a ta  ty p e s  f o r  t h a t  f i e l d  a s  
s p e c i f i e d  in  th e  form  d e s c r i p t io n .  In  th e  e v e n t o f 
an  e r r o r  in p u t  i s  r e fu s e d  and an a p p r o p r ia te  e r r o r  
m essage i s  d i s p la y e d  in  th e  m essage a r e a  o f th e  
s c r e e n .
( ix )  s r i t e  F ie ld  ( f i e l d  v a lu e #  f i e l d  name)
The Form D riv e r  d i s p la y s  th e  v a lu e  in  th e  f i e l d  
s p e c i f i e d .
(x) Read A l l  F ie ld s  ( f i e l d  v a lu e s )
T h is  r o u t in e  can o n ly  be u sed  fo r  a r e a s  o f  th e  form 
w hich a re  n o t s c r o l l e d .  The Form D r iv e r  r e tu r n s  a 
c o n c a te n a te d  s t r i n g  o f  th e  c u r r e n t  v a lu e s  f o r  a l l
(x i)  W rite  A l l  F ie l d s  ( f i e l d  v a lu e s )
T h is  r o u t in e  can o n ly  be used  in  a r e a s  o f th e  form 
w hich a r e  n o t s c r o l l e d .  The Form D r iv e r  o u tp u ts  th e  
d a ta  s p e c i f i e d  to  a l l  f i e l d s  in  th e  form . The d a ta  
m ust be s p e c i f i e d  a s  a c o n c a te n a te d  s t r i n g  of a l l  
f i e l d  v a lu e s .
( x i i )  G et C u rre n t L in e  ( l i n e  v a lu e ,  f i e l d  name)
The Form D r iv e r  r e tu r n s  th e  c o n te n ts  o f  th e
s c r o l l e d  l i n e  a s  a  c o n c a te n a te d  s t r i n g  o f a l l  f i e l d  
v a lu e s  in  argum en t " l in e  v a lu e " .  Argument " f i e l d
name" can be th e  name o f any f i e l d  i n  th e  s c r o l l e d
( x i i i )  W rite  C u r re n t  L in e  ( f i e l d  name, l i n e  v a lu e )  
The Form D r iv e r  o u tp u ts  th e  d a ta  s p e c i f i e d  to  th e  
c u r r e n t  l i n e  o f th e  s c r o l l e d  a r e a .  The s c r o l l e d  
a r e a  i s  i d e n t i f i e d  by s p e c if y in g  th e  name o f any 
f i e l d  in  t h a t  a r e a .
(x iv ) P ro c e s s  F ie l d  T e rm in a to r  ( te r m in a to r )
The Form D r iv e r  p r o c e s s e s  th e  f i e l d  te r m in a to r
s p e c i f i e d .
(xv) O u tp u t M essage ( l i n e  v a lu e )
The Form D r iv e r  c l e a r s  th e  l a s t  l i n e  of th e  s c re e n  
and d i s p la y s  th e  s p e c i f i e d  s t r i n g  on t h a t  l i n e .
T h is  l i n e  i s  r e s e rv e d  fo r  e r r o r  m essages and h e lp
2 .3 .2  Page
The Page d a ta  s t r u c t u r e  i s  a 20 e lem en t a r r a y ,  ea ch  
e le m e n t b e in g  80 c h a r a c t e r s  lo n g . Page i s
e f f e c t iv e ly  a  "window" i n t o  th e  f i l e  b e in g  e d i t e d ,  
and ea ch  re c o rd  in  a r r a y  Page r e p r e s e n ts  a l i n e  on 
th e  s c r e e n . U sing  a  window in to  th e  f i l e  a v o id s  th e  
use o f  l a r g e  w ork ing  a r e a s  and th e  a s s o c ia t e d  
p ro b lem s d e c r ib e d  in  2 .1 .1 .  I n i t i a l l y  th e  page to  
be e d i t e d  i s  re a d  i n t o  Page and th e s e  re c o rd s  
d i s p la y e d  on th e  s c r e e n .  A ll changes by th e  
o p e r a to r  a r e  n o t im m e d ia te ly  r e f l e c t e d  in  th e  f i l e  
b u t in  Page. When a l i n e  i s  s c r o l l e d  o f f  th e  
s c r e e n ,  th e  c o r re s p o n d in g  re c o rd  in  Page i s  w r i t t e n  
to  th e  f i l e .  A t th e  end o f th e  e d i t i n g  s e s s io n  a l l  
re c o rd s  in  Page a r e  w r i t t e n  to  th e  f i l e .
When a f i e l d  i s  w r i t t e n  t o  by th e  u s e r ,  th e  v a lu e  
i s  w r i t t e n  t o  th e  a p p r o p r ia te  p o s i t i o n  i n  tfage. 
Thus i t  i s  n e c e s s a r y  to  c a l c u l a t e  th e  re c o rd  number 
and th e  f i e l d  p o s i t i o n  w i th in  th e  r e c o r d .  To 
a c h ie v e  t h i s  th r e e  p o in t e r s  a r e  a s s o c ia t e d  w ith  
P ag e. T hese a r e  Top and B ot fo r  th e  f i r s t  and l a s t  
r e c o rd s  in  th e  window r e s p e c t iv e ly ,  and Cur fo r  th e  
re c o rd  c u r r e n t l y  o cc u p ie d  by th e  c u r s o r .
O p e ra t io n s  on Page
( i )  W rite  ( r e c o r d ,  p o in t e r  l ,  p o in t e r  2 ,  v a lu e )
The c h a r a c te r  s t r i n g  s p e c i f i e d  i n  v a lu e  i s  w r i t t e n  
to  th e  f i e l d  whose p o s i t i o n  i s  s p e c i f i e d  by th e  two 
p o i n t e r s ,  w hich f i e l d  i s  in  th e  e le m e n t o f  page 
in d ex e d  by re c o rd .
( i i )  Read ( r e c o r d ,  p o in t e r  1 , p o in t e r  2) valuei
The c h a r a c te r  s t r i n g  in  th e  s p e c i f i e d  re c o rd  and in  
th e  f i e l d  s p e c i f i e d  by th e  two p o in t e r s  i s  r e tu r n e d  
i n  v a lu e .
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2.3.3 The Validation Data
As d e s c r ib e d  in  A ppendix A, th e  a t t r i b u t e s  o f  each  
f i e l d  i n  th e  B gide in p u t  form h a s  to  be d e s c r ib e d  
in  t h e  Named D ata  a r e a  o f  th e  a p p r o p r i a t e  form 
d e s c r i p t io n .  When a  p a r t i c u l a r  E g ide form  i s  b e in g  
p ro c e s s e d , th e s e  f i e l d  a t t r i b u t e  a r e  s to r e d  in  a 
d a ta  s t r u c t u r e  c a l l e d  V a l id a tio n  D a ta . The e le m e n ts  
o f  V a l id a t io n  D ata a r e  :
1 . S t a r t i n g  p o s i t i o n  o f  f i e l d
2 . Ending  p o s i t i o n  o f  f i e l d
3 . Type o f  v a l id a t i o n
4. Lower bound 
5 Upper bound
6 . V a lid  c h a r a c t e r  s t r i n g s .
N ote t h a t  in  th e  a c t u a l  im p le m e n ta tio n  o f  t h i s  
r e s o u rc e  in  F o r t r a n  77 r e q u ir e s  t h a t  th e  v a l i d a t i o n  
d a ta  be s to r e d  i n  tw o r e l a t e d  d a ta  s t r u c t u r e s  
b ec au se  i t  i s  n o t  p o s s ib le  to  have c h a r a c t e r  and 
i n t e g e r  e le m e n ts  i n  t h e  same d a ta  s t r u c t u r e .  
H owever, s in c e  th e  c o n c e p t o f in fo rm a tio n  h id in g  i s  
en c o u rag e d  by th e  r e s o u rc e  b e h a v io u r d e s c r i p t i o n ,  
th e s e  im p le m e n ta tio n  s p e c i f i c  d e t a i l s  can  be 
a v o id e d  by u s in g  th e  fo l lo w in g  o p e r a t io n s  on 
V a l id a t io n  d a ta  in d e p e n d e n t o f th e  la n g u a g e  o f 
im p le m e n ta tio n .
O p e ra t io n s  on V a l id a t io n  D ata
( i )  W r ite  F ie ld  A t t r i b u t e s  ( F ie ld  no , S t a r t  
p o s i t io n #  End p o s i t i o n .  Type)
S to r e s  th e  l a s t  3 arg u m en ts  fo r  th e  s p e c i f i e d  f i e l d  
num ber.
( i i )  W r ite  F ie ld  Bounds ( F ie ld  n o . Upper boundr 
Lower bound)
S to r e s  th e  l a s t  2 arg u m en ts  fo r  th e  s p e c i f i e d  f i e l d  
num ber.
( i i i )  W rite  V a lid  S t r in g s  ( F ie ld  n o , V a lid  s t r i n g s )  
S to r e s  th e  second  argum ent fo r  th e  s p e c i f i e d  f i e l d  
num ber.
( iv )  Read F ie ld  A t t r i b u t e s  (F ie ld  no) S t a r t  
p o s i t i o n ,  End p o s i t i o n ,  Type
R e tu rn s  th e  f i e l d  a t t r i b u t e s  f o r  th e  s p e c i f i e d  
f i e l d  num ber.
(? ) Read F ie ld  Bounds ( F ie ld  no) Upper bound. Lower
R e tu rn s  th e  f i e l d  bounds f o r  th e  s p e c i f i e d  f i e l d  
num ber.
(v i)  Read V a lid  S t r in g s  ( F ie ld  no) V a lid  s t r i n g s  
R e tu rn s  th e  v a l i d  c h a r a c t e r  s t r i n g s  fo r  th e  
s p e c i f i e d  f i e l d  num ber.
2 ,3 .4  F ie ld s  used
T h is  i s  a l o g i c a l  a r r a y  o f  40 e le m e n ts  w hich i s  
u sed  to  re c o rd  th o s e  f i s l d s  w hich  a r e  s e l e c t e d  as  
unused  by th e  o p e r a to r .  No o p e r a t io n  i s  p erfo rm ed  
on t h i s  r e s o u rc e  b e s id e s  t h a t  o f r e a d in g  and 
w r i t i n g  to  an  a r r a y .  In d e x in g  i s  by means o f th e  
f i e l d  num ber. D uring  th e  form  e d i t i n g  p ro c e s s  a 
f i e l d  i s  sk ip p e d  i f  i t  i s  unused .
2.3.5 Valid Form Names
T h is  i s  an a r r a y  o f 40 e le m e n ts , ea ch  e le m e n t b e in g  
3 c h a r a c t e r s  lo n g . The o p e r a to r  i s  prom pted  to  
s e l e c t  a form by means o f  form  S e l e c t ,  th e  Mamed 
D ata o f w hich c o n ta in s  a l l  v a l i d  form  nam es. T h is  
Named D ata i s  re a d  in to  V a lid  form  nam es. The form 
s e l e c t e d  bj' th e  o p e r a to r  i s  checked  a g a in s t  th e  
v a l id  form  nam es. O p e ra t io n s  on V a lid  form nam es, 
l i k e  th o s e  on F ie ld s  u se d , a r e  r e s t r i c t e d  to  th e  
s im p le  re a d  and w r i t e  on an a r r a y ,  th e  in d e x in g  
b e in g  done by th e  f i e l d  num ber.
2 .4  P ro c e s s  D e s c r ip t io n s
T h is  s e c t io n  d e s c r ib e s  t h e  m ajo r a c t i v i t i e s  o f  IFE 
i d e n t i f i e d  i n  th e  f u n c t io n a l  d e c o m p o sitio n  s ta g e  of 
th e  d e s ig n  u s in g  PDL. Each p ro c e s s  i& d e s c r ib e d  by 
means o f a p r o c e s s - r e s o u r c e  d iagram  and a  p ro c e d u re
For a l l  p ro c e s s e s  th e  s t a t u s  i s  n o t r e tu r n e d  to  th e  
c a l l i n g  program . Any e x c e p t io n  i s  r e p o r te d  a t  th e  
p o in t  a t  w hich i t  o c c u rs  by means o f  th e  Vax/Vms 
E x c e p tio n  H an d le r an d , w here n e c e s s a r y ,  IFE- 
s p e c i f i c  e r r o r  m a ssa g e s . The e r r o r  r e p o r t i n g  i s  
su ch  t h a t  th e  u s e r  i s  g iv en  th e  maximum p o s s ib le  
in fo rm a tio n  to  e n a b le  him to  e a s i l y  u n d e rs ta n d  and 
c o r r e c t  any e r r o r s .
The ad v a n ta g e  o f n o t r e tu r n in g  th e  s t a t u s  to  th e  
c a l l i n g  program  i s  t h a t  e x te n s iv e  p a s s in g  o f  e r r o r  
r e l a t e d  p a ra m e te r s  i s  a v o id e d . Thus a r e tu r n  o f 
c o n t r o l  to  a  c a l l i n g  program  c a r r i e s  w ith  i t  th e  
i m p l i c i t  s t a t u s  o f  s u c c e s s .
37
2.4.1 Select Fora Process
The S e l e c t  Form p ro c e s s  i s  d e s c r ib e d  in  F ig u re  2 .4  
and th e  a s s o c ia t e d  p ro c e d u re  i n  F ig u re  2 .5 .
2 .4 .2  D is p la y  H eader P ro c e s s
The p r o c e s s - r e s o u r e e  d iag ram  fu r  t h i s  p ro c e s s  i s  
shown in  F ig u re  2 .6  and th e  PDL d e s c r i p t io n  in  
F ig u re  2 .7 .
2 .4 .3  C aused F ie ld s  S e l e c t io n  P ro c e s s
F ig u re  2 .8  shows t i e  Unused F ie ld s  S e le c t io n  
p r o c e s s - r e s o u r c e  d iag ram  and F ig u re  2 .9  th e  PDL 
A s c r ip t i o n  f o r  t h i s  p ro c e s s .
2 .4 .4  E d i t  Form P ro c e s s
F ig u r e s  2 .1 0  and 2 .1 1  d e p ic t  th e  p ro c e s s - r e s o u r c e  
d iag ra m  and th e  pnL d e s c r i p t io n  foe t h i s  p ro c e s s  
r e s p e c t iv e ly .
2 .4 .5  S e l e c t  O p tio n s  P ro c e s s
The S e le c t  O p tio n s  p ro c e s s  i s  d e s c r ib e d  in  F ig u re  
2 .1 2  and th e  a s s o c ia t e d  p ro c e d u re  in  F ig u re  2 .1 3
2 .4 .6  D e le te  B lank  R eco rd s  P ro c e s s
T h is  p ro c e s s  i s  d e s c r ib e d  in  F ig u r e s  2 .1 4  and 2 .1 5 .
G et named d a ta
Read a l l  f i e l d s
V a lid  
Form names I Read
f — \
Open form l i b r a r y
Form D is p la y  form
selec t™ O u tp u t m pssage
- io n
p ro c e s s
/  V a lid  X
’/ " r i te  j Form names
........11.....
F ig u r e  2 .4  JPB: F o ra  s e l e c t i o n  p r o c e s s - r e s o u r c e  d iag ra m
Head a l l  f i e l d s ,
Form f i l e s  I Read
D isp la y
hea d er
p ro c e s s
D isp la y  form
O u tp u t m essage
W rite  J Form f i l e s j
F ig u r e  2 .6  IFEs D is p la y  h e a d e r  p r o c e s s - r e s o u r c e  d iag ra m
P ro c e d u re  Form S e le c t io n  
************************************************** 
*, A r o u t in e  to  prom pt th e  u s e r  t o  s p e c if y  th e
* S g id e  form to  be e d i t e d ,  w h e th er c e r t a i n  f i e l d s
* a r e  to  d e f in e d  a s  u n u sed , and w h e th e r th e  Egide
* form  hea d er i s  a l s o  ':o be e d i t e d .  
************************************************** 
I n p u t s : * None *
O u tp u ts :  Form name
V a r ia b le s :
S in g le ;
G lo b a l : P a r t i t io n : A  
Form name
A rra y :
L o c ti l :
V a lid  f o r a  names
Open Form L ib ra ry  (F o rm lib l)
D is p la y  Form ( S e le c t)
Get Mamed D ata (N d a ta ,V a lid  namss)
* S to r e  V a lid  names in  V a lid  Form Names *
W hile {* form  i s  in c o m p le te  and s e le c te d
form  name i s  i n v a l id  *) Do 
Read A ll F ie ld s  ( F ie ld  v a lu e s )
* V a l id a te  u s e r - s e l e c t e d  form  name * 
tind w h ile
End p ro c e d u re s
Figure 2.5 Poem Selection
P ro c e d u re  D is p la y  Form Header 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* A r o u t in e  to  d i s p la y  and e d i t  th e  H eader of
* E g ide form . 
********************************************* 
I n p u t s :  Form name
O u tp u ts :  * Hone *
C o n s ta n ts
C har:
S in g le :
V a r ia b le s :
C h ar:
S in g le :
H eader D ata
S in g le ?
G lo b a l : P a r t i t i o n s  
Form name
D isp la y  Form (H eader)
* R e t r ie v e  H eader d a ta  from in p u t form f i l ~  
W rite  A ll  F ie ld s  (H eader d a ta )
W hile (* form  i s  in c o m p le te  *) Do 
Read A ll  F ie ld s  (H eader d a ta )
End w h ile
* Sav( H eader d a ta  in  in p u t form f i l e  *
End P ro c e d u re :
Figure 2.7 Display Header
XP ro c e d u re  D isp la y  Form Header 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* A r o u t in e  to  d i s p la y  and e d i t  th e  H eader o£ an
* E g id e  form . 
************************************************** 
I n p u t s :  Form name
O u tp u ts :  * Hone *
C o n s ta n ts
S in g le :
V a r i a b l e s :
C har:
S in g le :
L o c a l:
H eader D ata
S in g lt i :
G lo b a l - P a r t i t i o n :A  
Form name
D isp la y  Form (H eader)
* R e t r i e v e  H eader d a ta  from in p u t form f i l e  * 
W rite  A ll F ie ld s  {Header d a ta )
W hile (* form  i s  in c o m p le te  *) Do 
Read A ll  F ie ld s  (H eader d u ta )
End w h ile
* Save H eader d a ta  in  in p u t form  f i l e  *
End P ro c e d u re :
Figure 2.7 Display Header
/ — \
G et named d a ta Unused
G et f i e l d  name f i e l d s D is p la y  form
Re- id s e l e c t - O u tp u t m essaoe
p ro c e s s
/  F ie ld s  \
W rite  j u sed
F ig u r e  2 .8  IFE: Doused f i e l d s  s e l e c t i o n  p r o c e s s - r e s o u r c e  
d iag ra m
Z ~ A
F
Read a l l  f i e l d s D isp la y  form M
o p tio n s S
p ro c e s s
F ig u r e  2 .1 2  IFE : S e l e c t  o p t io n s  p r o c e s s - r e s o u r c e  d iag ra m
P ro c e d u re  U nused F ie ld s  S e le c t io n
T h is  ro u t in e  e n a b le s  th e  u se r  to  d e f in e  c e r t a i n
* f i e l d s  a s  u n u sed , i e .  th e s e  f i e l d s  w i l l  be
* sk ip p e d  d u r in g  th e  e d i t i n g  o f  t h e  E g id e  form . 
*********************************************** 
I n p u t s :  Form name
O u tp u ts :  F ie ld s  used
C o n s ta n ts
S in g le s
I n te g e r  z 
S in g le :
Used
Unused
Maximum f i e l d s
B ackspace
R e tu rn
V a r i a b l e s :
C har;
S inglfc :
Unused f i e l d s  
F ie ld  name 
F ie ld  v a lu e
Figure 2.9 Onused Fields Selection
G lo b a l :P a r t i t io n :A  
Form name
I n t e g e r :
S in g le :
No o f  f i e l d s  
F ie ld  no
G lo b a l P a r t i t i o n  :B
F ie ld s  u se d  o f  s i z e  Maximum f i e l d s
B eg in ;
* Use Form name to  fo rm u la te  name i  lu se d  
f i e l d s  •• . *
D is p la y  Form (U nused f i e l d s )
G et Named D ata  (F ld n o f No o f f i e l d s )
F ie ld  n o :=1
W hile (* form  i s  in c o m p le te  *) Do 
G et F ie ld  Name ( F ie ld  name)
Read F ie ld
( F ie ld  v a l u e , T e rm in a to r , F ie ld  name)
I f  (* f i e l d  i s  u sed  *) Then 
F ie ld  u s e d :F ie ld  n o : =ysed
F ie ld  u s e d tF ie ld  n o ;“Unused 
End i f
I f  (T e rm in a to r  » Tab) THEM 
F ie ld  no t = F ie ld  no + 1 
E lse  i f  (T e rm in a to r  « B ackspace) Then
Figure 2.9 contd. Unused Fields Selection
IF  (* F ie ld  no ex c ee d s 1 *) Then 
F ie ld  no ;== F ie ld  no -  1
* R ing  te r m in a l  b e l l  to  i n d i c a t e  e r r o r  *
End i f
E ls e  i f  (T e rm in a to r  * R etu rn ) Then
* check i f  a l l  f i e l d s  d e f in e d  aa  unused  *
I f  (* a l l  f i e l d s  a r e  unused  *) Then 
O u tp u t M essage < E s ro r:A ll f i e l d s  d e f in e d  as  
unused)
F ie ld  no :=  1 
End i f  
End i f  
End w h ile
End P ro c e d u re :
F ig u r e  2 .9  c o n td .  Unused F ie ld s  S e l e c t io n
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G et f i e l d  le n g th
G et named d a ta
Read c u r r e n t  
HH e
/  F ie ld s  \
I u sed  I
E gide
In p u t
(IPS)
(IPS)
V a l id - Read f i e l d W rite  f i e l d
------------ \
V a l id -
- a t i o n a t t r i b u t e s a t t r i b u t e s - a t i o n
Read f i e l d Read f i e l d  , d a ta
bounds bounds
Read v a l id Read v a l id
s t r i n g s s t r i n g s
D is p la y  form
O u tp u t m essage
P ro c e s s  te rm in a to r
W rite  c u r r e n t
F ig u r e  2 .1 0  IP S : E d i t  form  p r o c e s s - r e s o v ^  je  d iag ram
B2 f i l e s  j_
f  Work f i l e s V
1 Read W rite  f
/  * D e le te
re c o rd s
p ro c e s s
W rite  . f
/  ............,> >lv^  Work f i l e s ^
F ig u r e  2 .1 4  IFBf, D e le te  b la n k  re c o rd s  p r o c e s s - r e s o u r c e  
d iag ra m
P ro c e d u re  E d i t  E g id e  Form 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* T h is  p ro c e d u re  p ro v id e s  th e  e d i t i n g  c a p a b i l i ty
* f o r  any E g ide in p u t  form . 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
I n p u t s :  F ie ld s  used
Form name
O u tp u ts :  * None *
C o n s ta n ts  
I n te g e r  s 
S in g le :
L o c a l :
Tab
B ackspace
Uparrow 
Downarrow 
F i r s t  page 
L a s t  page 
Page fo rw ard  
Page backw ard
V a r ia b le s  
I n t e g e r :
S in g le :
T erm in a to r 
F ie ld  no 
Top 
Cur
Figure 2.11 Edit Form
G lo b r ' j P a r t i t i o n  :B
F ie ld  u sed  o f s i z e  Maximum f i e l d s
C h a r:
S in g le ;
F ie ld  name 
F ie ld  v a lu e
G lo b a l$ p a r t i t io n :A  
Form name
* e x t r a c t  No o f  f i e l d s  and Page s i z e  from
Named D ata o f  form  d e s c r i p t io n  *
* I n i t i a l i s e  p o in t e r s  T o p ,C u r,3 o t *
I f  (* new f i l e  *) Then
* C le a r  s c r e e n  d a ta  a i'e a  and i n i t i a l i s e  Page 
E lse
I f  (* e r r o r  i n  o p en in g  f i l e  *) Then
* S ig n a l  e r r o r  *
* Read f i r s t  page from f i l e  i n t o  Page
and  d i s p la y  i t  *
End i f  
End i f
* Read v a l i d a t i o n  d a ta  from  Named D ata o f  form
d e s c r i p t io n  in to  V a l id a t io n  D ata *
T erm in a to r  i=  Tab 
F ie ld  no :»  1
I f  (* c u r r e n t  f i e l d  i s  unused *) Then
* move to  n e x t u sed  f i e l d  *
Figure 2.11 contd. Edit Form
Do W hile (* e d i t i n g  s e s s io n  i s  n o t te rm in a te d
* Read in  c u r r e n t  f i e l d  v a lu e  i n t o  FIELD * 
G et F ie ld  Name (F ie ld  name)
Do W hile (* F ie ld  v a lu e  i s  i n v a l id  *)
G et th e  V a lue  from  th e  S p e c i f ie d  F ie ld  
( F ie ld  v a lu e ,  T e rm in a to r , F ie ld  name)
* v a l i d a t e  F ie ld  v a lu e  *
I f  (* F ie ld  v a lu e  i s  i n v a l i d  *) Then 
O u tp u t to  l a s t  l i n e
o f  S c re e n  ( I l l e g a l  v a lu e )
* r i n g  te rm in a l  b e l l  *
End i f  
End do
* U pdate Page w ith  F ie ld  v a lu e  *
C ase T e rm in a to r  o f :
T ab: * Move to  n e x t u sed  f i e l d  *
B ack sp ace : * Move to  p re v io u s  u sed  f i e l d
R e tu rn :  * Move to  f i r s t  u sed  f i e l d
in  n e x t l i n e  *
D ownarrow: * Move to  same f i e l d  
in  n e x t l i n e  *
Page up: * D is p la y  n e x t page *
Page down: * D isp la y  n e x t page *
L a s t  p ag e : * D isp la y  l a s t  page *
F i r s t  p ag e : * D isp la y  f i r s t  page *
End ca se  
End do 
End:
End P ro c e d u re :
Figure 2.11 contd. Edit Form
P ro ce d u re  S e l e c t  O p tio n s  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* T h is  r o u t in e  e n a b le s  th e  u s e r  to  d e f in e  w he ther
* b la n k  re c o rd s  a r e  to  be d e l e te d ,  w h e th er th e
* re c o rd s  a r e  to  s o r t e d ,  and i f  a n o th e r  E g ide form
* i s  to  be su b s e q u e n tly  e d i t e d .  
************************************************** 
I n p u t s :  * None *
O u tp u ts :  * None *
V a r ia b le s
In t e g e r :
S in g le :
T e rm in a to r
D isp la y  Form (Mxtfrm)
W hile (* form  i s  in c o m p le te  *) Do 
Read A ll  F ie ld s  (F ie ld  v a lu e s .
T erm in a to r)
End w h ile  
End P ro c e d u re ;
F ig u r e  2 .1 3  S e l e c t  O p tio n s
P ro ce d u re  D e le te  R ecords 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* T h is  p ro c e d u re  d e l e te s  any b lan k  re c o rd s  in  th e
* in p u t  form f i l e .  
************************************************** 
I n p u ts :  Form name
O u tp u ts • * None *
V a r ia b le s :
S in g le :
G l o b a l tP a r t i t io n  
Form name
I n te g e r :
* F o rm u la te  f i l e  name form form name *
Do W hile (n o t end o f  f i l e )
* Read re c o rd  from  re c o rd  number N *
I f  ( r e c o r d  i s  b lan k ) Then,
B la n k : =B lank+l
* W rite  re c o rd  to  re c o rd  number N-Blank *
End i f  
End do
I f  (no te rm in a to r  re c o rd )  Then
* W rite  t e r m in a to r  re c o rd  to  
re c o rd  number N-Blank *
End i f
Figure 2.15 Delete Records
* Copy o r i g i n a l  f i l e  to  s c r a tc h  f i l e
* D e le te  o r i g i n a l  f i l e  *
* Copy s c r a t c h  f i l e  to  o r i g i n a l  f i l e
* D e le te  s c r a t c h  f i l e  *
End p ro c e d u re :
Figure 2.15 contd. Delete Records
* Copy o r i g i n a l  f i l e  to  s c r a t c h  f i l e
* D e le te  o r i g i n a l  f i l e  *
* Copy s c r a t c h  f i l e  to  o r i g i n a l  f i l e
* D e le te  s c r a t c h  f i l e  *
End p ro c e d u re :
Figure 2.15 contd. Delete Records
CHAPTER 3 
THE IMPLEMENTATION OP IPE
3 .0  I n t r o d u c t io n
The r e s u l t  o f th e  a n a l y s i s  and d e s ig n  o f  IFE in  
C h ap ter 2 i s  a s e t  o f p r o c e s s e s  d e s c r ib e d  in  PDL. 
T h is  c h a p te r  d e s c r ib e s  th e  s c h e d u lin g  o f  th e s e  
p ro c e s s e s  by means o f  a s t a t e  m ach ine , and th e  
ch an g es t o  th e s e  p r o c e s s e s  a s  demanded by th e  s t a t e  
m ach ine .
3 .1  P ro c e s s  S c h e d u lin g
A s t a t e  t r a n s i t i o n  d iagram  i s  u sed  to  d e s c r ib e  th e  
p ro c e s s  s c h e d u lin g . The ap ro a c h  used  h e re  i s  
s im i l a r  to  t h a t  u sed  by M endes(1 9 7 8 ) , who, to g e th e r  
w ith  W a lk e r(1984) and  o t h e r s ,  h as  d e s c r ib e d  th e  
m ethodology and i t s  a d v a n ta g e s  in  s u f f i c i e n t  d e t a i l  
fo r  th e  r e a d e r  who r e q u ir e s  i t .
However, th e  d i f f e r e n c e s  betw een th e  m ethod used  
he re  and t h a t  u se d  by Mendes w i l l  be e x p la in e d . 
F i r s t l y ,  Mendes u se s  an  u n c o n v e n tio n a l s t a t e  
d iag ram  n o ta t io n  w hich i s  n o t u sed  h e r e .  The u su a l 
c o n v e n tio n s  a r e  u sed  h e re?  c i r c l e s  r e p r e s e n t  
s t a t e s ,  and a r ro w s  i n d i c a t e  a l lo w a b le  t r a n s i t i o n s  
betw een s t a t e s .  In  a d d i t i o n  each  a r r o w 's  a n n o ta tio n  
d e s c r ib e s  f i r s t  th e  c o n d i t io n  t h a t  c a u s e s  th e  s t a t e  
t r a n s i t i o n ,  and th e n  th e  p r o c e s s ( a s )  to  be e x e c u te d  
b e f o re  th e  t r a n s i t i o n  i s  made. The l a t t e r  f e a tu r e
o f  th e  s t a t e  d iag ram  makes i t  p o s s ib le  t o  d e r iv e  
th e  s t a t e  t a b l e  d i r e c t l y  from  th e  s t a t e  t r a n s i t i o n  
d iag ra m .
A no ther d i f f e r e n c e  i s  t h a t  o n ly  "m ajor" s t a t e s  and 
p ro c e s s e s  a r e  in c lu d e d  in  th e  s t a t e  d iag ram  and 
s t a t e  t a b l e  h e re  w h ile  Mendes in c lu d e s  a l l  s t a t e s  
and p r o c e s s e s  in  a s in g le  s t a t e  t a b l e .  S e c tio n  3 .2  
c o n ta in s  th e  e x p la n a t io n  o f  w hat a r e  c o n s id e r e d  to  
be "m ajo r"  s t a t e s  and th e  r a t i o n a l e  beh in d  
in c lu d in g  o n ly  th e s e  s t a t e s  in  th e  m ain s t a t e  
d iag ra m .
The p r o c e s s e s  to  be sc h e d u le d  have been  d e s c r ib e d  
in  T a b le  2 .1 .  The m ajo r s t a t e s  r e l a t e d  to  th e s e  
p r o c e s s e s  a r e  l i s t e d  i n  T ab le  3 .1 ,  and th e  
c o n d i t io n s  g o v e rn in g  th e  t r a n s i t i o n s  betw een th e s e  
p r o c e s s e s  a r e  d e s c r ib e d  in  T a b le  3 .2 .  The
T a b le  3 .1  The M ajor S ta t e s  i n  IPS
S ta te D e s c r ip t io n
SI S t a r t  IPS
S2 W ait fo r  in p u t  from  'S e l e c t '  form
S3 W ait fo r  in p u t  from  form s p e c if y in g
unused  f i e l d s
34 W ait fo r  in p u t  from 'H e a d e r ' form
55 W alt fo r  in p u t  from  E g ide form
S6 W ait fo r  in p u t  from  'O p t io n s ' form .
S7 W ait fo r  in p u t  from  form used  to  g e t  s o r t
in fo rm a tio n
S8 End
53
o f th e  s t a t e  d iag ram  makes i t  p o s s ib le  t o  d e r iv e  
th e  s t a t e  t a b l e  d i r e c t l y  from th e  s t a t e  t r a n s i t i o n  
d iag ram .
A no ther d i f f e r e n c e  i s  t h a t  o n ly  "m ajor" s t a t e s  and 
p ro c e s s e s  a r e  in c lu d e d  in  th e  s t a t e  d iag ram  and 
s t a t e  t a b l e  h e re  w h ile  Hendes in c lu d e s  a l l  s t a t e s  
and p r o c e s s e s  in  a s in g le  s t a t e  t a b l e .  S e c tio n  3 .2  
c o n ta in s  t h e  e x p la n a t io n  o f  w hat a r e  c o n s id e r e d  to  
be "m ajo r"  s t a t e s  and th e  r a t i o n a l e  b eh in d  
in c lu d in g  o n ly  th e s e  s t a t e s  in  th e  m ain s t a t e  
d iag ram .
The p r o c e s s e s  to  be sc h e d u le d  have been d e s c r ib e d  
in  T a b le  2 .1 .  The m ajor s t a t e s  r e l a t e d  to  th e s e  
p ro c e s s e s  s r e  l i s t e d  i n  T a b le  3 .1 ,  and th e  
c o n d i t io n s  g o v e rn in g  th e  t r a n s i t i o n s  betw een th e s e  
p ro c e s s e s  a r e  d e s c r ib e d  in  T a b le  3 .2 .  The
T a b le  3 .1  The M ajor S t a t e s  i n  IFE
S ta te D e s c r ip t io n
SI S t a r t  IFE
S2 W a it fo r  in p u t  from 'S e l e c t '  form
S3 W ait fo r  in p u t from  form  s p e c if y in g
unused  f i ie ld s
S4 W ait fo r  In p u t from 1 H ead er' fotm
S5 W ait f o r  in p u t from  B gide form
S6 W ait fo r  in p u t  from 'O p t io n s ' form .
57 W ait f o r  in p u t  from  form used to  g e t  s o r t
in fo rm a tio n
SB
r e l a t i o n s h i p  betw een th e  s t a t e s ,  p r o c e s s e s  and 
g o v e rn in g  c o n d i t io n s  i s  i l l u s t r a t e d  in  th e  s t a t e  
t r a n s i t i o n  d iag ram  of F ig u re  3 .1 .  T ab le  3 .3  i s  th e  
s t a t e  t a b l e  d e r iv e d  d i r e c t l y  £rom F ig u re  3 .1 .
3 .2  C hoice o f  M ajor S ta t e s
I'he f a c t o r s  in f lu e n c in g  th e  c h o ic e  of th e  s t a t e s  in  
T ab le  3 .1  a r e  d i s c u s s e d  in  t h i s  s e c t io n .
3 .2 .2  M ajor and M inor S t a t e s
I t  sh o u ld  be n o te d  t h a t  o n ly  m ajor s t a t e s  a re  
in c lu d e d  in  T a b le  3 .1 ,  w h i le  s t a t e s  c o n s id e r e d  to  
be m inor a r e  n o t .  Minor s t a t e s  a r e  th o se  w hich a re  
w h o lly  c o n ta in e d  w i th in  a  m ajo r s t a t e ,  i e .  th e re  
a re  no d i r e c t  s t a t e  t r a n s i t i o n s  betw een th e s e  
s t a t e s  and  o th e r  m ajor s t a t e s .  They a re  a l s o  e a s i l y  
managed and u n d e rs to o d  w ith o u t  th e  u se  o f  s t a t e  
t a b l e s .  The use o f s t a t e  d iag ra m s to  s c h e d u le  such 
s t a t e s  s e r v e  o n ly  to  c o m p lic a te  r a th e r  th a n  to  
c l a r i f y  a program  d e s c r i p t io n .  T h e r e fo r e ,  p ro c e s s e s  
w hich a re  c l e a r l y  d e s c r ib e d  and managed by th e  PDL 
m ethod a r e  exem pted from th e  s t a t e  d iag ram .
A ca se  i n  p o in t  i s  th e  B gide Form E d i t in g  P ro c e ss  
d e s c r ib e d  in  F ig u re  3 .2 .  I f  th e  c o n d i t io n  c a u s in g  a 
s t a t e  t r a n s i t i o n  i s  such  t h a t  th e  n e x t s t a t e  i s  th e  
same a s  th e  c u r r e n t  s t a t e ,  th e n  t h i s  s t a t e  
t r a n s i t i o n  i s  n o t shown in  F ig u re  3 .1 ,  b u t  i s  
accom odated  w i th in  th e  Form E d i t  p ro c e s s  a s  shown 
in  F i 3.
Table 3.2 Conditions Governing State Transitions
1 Code 1 D e s c r ip t io n
1 C l 1 O p tio n  to  s e l e c t  unused  f i e l d s  e n te re d .
1 C2 /No unused  f i e l d s ,  d i s p la y  header.
1 C3 1 No unused  f i e l d s ,  d o n 't  d i s p la y  :h e a d e r .
- C4 1 At l e a s t  one used  f i e l d  s e l e c t e d , d i s p la y
1 (h e ad er .
1 C5 1 At l e a s t  one u sed  f i e l d  s e l e c t e d , d o n ' t
1 I d i s p la y  h e a d e r .
1 C6 IForm te rm in a te d  n o rm a lly .
1 C7 IForm te rm in a te d  a b n o rm a lly .
1 C8 {D on 't d e l e t e  b lan k  r e c o r d s ,  s o r t f i l e
I C9 1 D e le te  b la n k  r e c o r d s ,  s o r t  f i l e
1 CIO 1 A no ther E g ide form i s  r e q u ir e d .
[ O il 1 No o th e r  E gide form i s  r e q u ir e d . d e l e te
1 1 b la n k  r e c o r d s .
1 C12 INo o th e r  E g ide form  i s  r e q u ir e d , d o n 't
1 [d e le te  b la n k  re c o rd s .
1 C13 INo o th e r  E g ide form i s  re q u ir e d
1 C14 1A nother E g id e  form  i s  r e q u ir e d ,  i10 o p t io n s
1 1 s e l e c t e d .
Table 3.3 State table for IFE
P re s e n t C o n d it io n
S ta te
P ro c e s s e s  
Execubed
SI —- 52 PI
P2
S2 Cl S3 P3
C2 84 P4
C3 S5 P5
C7 S6 —
S3 C4 84 P4
C5 85 P5
C7 38 —
C6 85 P5
C7 88 —
S5 C6 86 P6
Sr C14 82 P2
C8 87 P7
C9 87 P7
P8
C ll 86 P8
C12 88 —
C7 sa —
S7 CIO 82 P9
P2
C13 88 P9
C7 88
- /P 1 ,P 2 /S2: 
j I s e l e c t  
\  fo r ms t o t t
.C 7 /-
_  (u n u se d  
2/P^Uietds,
C3/P5
. h e a d e r C 7 /-
C5/P5
C 6 /P 5
/C10/P9,P2 ^ S 5 :
e d i t
fo r m
\C 7/-
/C 6 /P 6
s e l e c t  ’ 
^ op tions/
SB:
e n d
IC8/P7,
/ S 7 T
<i<e^s.
F ig u r e  3.1 . S l a t e  t r a n s i t i o n  d i a g r a m  fo r  I .R E .
SCROIL-UP/
d isp lay  next 
p a g e
SCROLL- 
D O W N / 
display 
p re v io u s p a ;
FIRST-
P A G E / _  
d isp lay  f irs t  p a g e
L A S T - P A G E /  
d isp la y  la s t  p a g e
E N T E R
A B /m o v e  to  n e x t 
fie ld
A C K SPA CE/55
E D I T
FORM
m o v e  to
previous
U PARRO W /
m ove to  next
m e ,s a m e
D OW N A RRO W / 
m ove to  p re v io u s  
l in e ,s a m e  field
EXIT
Figure3 .2 . The edit form state w ith  minor
. state transitions included
E N T E R
'A B /m o v e to  n e x t 
f ie ld
S C R O l l - U P /
disp lay  next
A C K SPA C E /
m o v e  toSCROLL
previousDOW N/
EDIT
FORM
p rev ious p a g e
UPARROW /
rnove to  nextF IR S T - 
P A G E / 
disp lay  f irs t p a g e
m e ,s a m e
L A S T - P A G E /  
d isp la y  la s t  p a g e
DOW NARROW /- 
m ove to  p re v io u s  
l in e ,s a m e  field
EXIT
Figure3 .2 . The edit form state w ith  minor
. state transitions included
3.2.2 Modularity Retention
T here i s  a r e a l  dan g er o f a m ajor p ro c e s s  lo s in g  
i t s  " i d e n t i t y "  by l i s t i n g  i t s  su b p ro c e s s e s  c a r t e  
b la n c h e  in  th e  s t a t e  t a b l e .  I t  i s  d i f f i c u l t  fo r  th e  
m ain ten a n ce  program m er to  a p p r e c ia te  th e  m o d u la ri ty  
e a s i l y  in  t h i s  c a s e .  However s e l e c t i v e  in c lu s io n  o f 
p r o c e s s e s  in  th e  s t a t e  t a b l e  can h e lp  in  r e ta i n in g  
th e  p ro c e s s e s  a s  o b ta in e d  from  th e  d eco m p o sitio n  
phase o f  th e  d e s ig n .
3 .2 .3  C l a r i t y  o f  S ta t e  D iagram
In  a d d i t io n  th e  in d is c r im in a t e  in c lu s io n  o f e v e ry  
p o s s ib le  s t a t e  and p ro c e s s  r e g a r d le s s  o f s i z e  does 
n o t augur w e ll  f o r  th e  c l a r i t y  and ea se  o f 
u n d e rs ta n d in g  o f th e  s t a t e  d iag ra m . R a th er a 
p r o l i f e r a t i o n  o f  s t a t e  d iag ra m s would r e s u l t ,  
making d e s ig n ,  d o cu m e n ta tio n  and m ain ten a n ce  more 
d i f f i c u l t  th a n  n e c e s s a r y .  The ta s k  o f  w ading 
th ro u g h  num erous s t a t e  d iag ra m s to  g e t  an overv iew  
o f th e  c o n t r o l  and d a ta  flow  in  a system  i s  b o th  
d a u n tin g  and u n l ik e ly  to  su cc eed ,
3 .2 .4  Program  R esponse Time
R esponse tim e  can a l s o  be d e t r im e n ta l ly  a f f e c t e d  by 
in c lu d in g  a l l  th e  p ro c e s s e s  o f a system  in  a s in g le  
s t a t e  t a b l e .  For th e  p u rp o se  o f  i l l u s t r a t i o n  
c o n s id e r  a 1 0 0 -p r jc e s s  sy s tem . I f  a p a r t i c u l a r  
s t a t e  t r a n s i t i o n  r e q u i r e s  p ro c e s s  100 to  be 
e x e c u te d  th e n  th e  E xecu te P ro c e s s  p ro c e d u re  would 
be c a l l e d  w ith  an  argum ent eq u a l to  100. In  t h i s  
ca se  100 c h e c k s  w i l l  have to  be made to  d e te rm in e  
w hich p ro c e s s  to  e x e c u te .  Had th e r e  been  o n ly  10
m ajor p ro c e s s e s  in  th e  main s t a t e  t a b l e ,  how ever, 
th e  number o f c h e ck s w ould have been 
c o r re s p o n d in g ly  l e s s .
3 .2 .5  H ie ra rc h y  o f  S ta t e  T a b le s
F u rth e rm o re , th e  use o f s t a t e  t a b l e s  a s  a 
program m ing t o o l  in  p re f e r e n c e  t o  PDL a s  u sed  by 
C a in e (1975) i s  ad v o c a te d  by W a lk e r(1984) to  av o id  
lo n g  lo o p s  and re p e a te d  in d e n ta t i o n s  o f code in  
n e s te d  lo o p s  i n  l a r g e  p ro g ram s. T h e re fo re  i f  a 
p ro c e s s  a s  p ro d u ced  i n  th e  d ec o m p o sitio n  phase  o f 
th e  d e s ig n  d o e s  n o t p r e s e n t  th e s e  d i f f i c u l t i e s  i t  
i s  ob v io u s t h a t  th e  PDL m ethod can s t i l l  be u sed  in  
th e  d e s ig n  o f t h a t  p ro c e s s .  I f  th e  p ro c e s s  i s  s t i l l  
to o  l a r g e  so t h a t  th e  argum en ts a g a in s t  th e  use of 
th e  PDL to o l  o n ly  a r e  j u s t i f i e d ,  th e n  th e  p ro c e s s  
can have i t s  own s t a t e  t a b l e .  Such a m ethod would 
r e s u l t  in  a h ie r a r c h y  of s t a t e  t a b l e s  where 
n e c e s s a r y ,  and w ould a v o id  e x c e s s iv e ly  lo n g  s t a t e
3 .3  S ta t e  T r '^ le  Im p lem en ta tio n
A m ajo r a d v a n tag e  o f s t a t e  t a b l e  d r iv e n  s o f tw a re  i s  
t h a t  th e  p ro c e d u re  t o  im plem ent th e  s t a t e  m achine 
i s  s im i l a r  f o r  d i f f e r e n t  p rogram s. T h e re fo re  i t  i s  
n e c c e sa ry  to  w r i te  t h i s  p ro c e d u re  once o n ly ,  and 
t h e r e a f t e r  m odify i t  w here n e c e s s a ry  fo r  d i f f e r e n t  
p ro g ram s. The fo rm a t o f  che s t a t e  t a b l e  d e r iv e d  fo r  
IFB i s  s im i l a r  to  t h a t  u sed  by Mendes (2 9 S 4 ), th e  
m ain d i f f e r e n c e  b e in g  t h a t  Mendes c a l l s  s t a t e  
t r a n s i t i o n  c o n d i t io n s  and p ro c e s s e s  L e x ic a l  Item s 
and D e ta i l s  r e s p e c t iv e ly .  The IFE main program  and 
th e  p ro c e d u re  to  e x e c u te  th e  p r o c e s s e s  a r e
described in Figures 3.3 and 3.4.
3 .4  P ro c e s s  M o d if ic a tio n s
The b e h a v io u r o f th e  p r o c e s s e s  a s  d e s c r ib e d  in  
C h ap ter 2 w i l l  o b v io u s ly  have to  be m o d if ie d  such 
t h a t  th e y  ad h e re  to  th e  re q u ire m e n ts  o f th e  s t a t e  
t a b l e  d r iv e n  method o f  p ro c e s s  s c h e d u lin g . For most 
p ro c e s s e s  t h i s  in v o lv e s  on ly  th e  a d d i t io n  o f  more 
code a t  th e  end o f t h e  p ro c e d u re  t o  s e t  th e  
c o n d i t io n  w hich  go v ern s  th e  s t a t e  t r a n s i t i o n s .
T hese m o d i f ic a t io n s  a r e  i l l u s t r a t e d  by th e  new 
b e h a v io u r o f  th e  S e le c t .  Porn? and D isp la y  Header 
p ro c e s s e s  d e s c r ib e d  in  F ig u r e s  3 .5  and 3 .6 ,  w hich 
a r e  d e r iv e d  from  F ig u r e s  2 .5  and 2 .7  r e s p e c t iv e ly .
T h is  c h a p te  s c r ib e d  th e  s t a t e  m achine method
o f p ro c e s s  A in g  a s  u sed  in  IFE, and th e
a s s o c ia t e d  p ro c e s s  m o d i f ic a t io n s  r e q u ir e d .  The n e x t 
c h a p te r  a s s e s s e s  t h e  perfo rm an c e  o f IFE.
Program  IFE
Types
S ta t e  T a b le  (ST) = R ecord :
C u rre n t S ta t e  <CS) : i n te g e r
C o n d it io n  (CO) : i n te g e r
N ext S ta t e  (NS) : i n te g e r
P ro c e s s  (PR) $ in te g e r
a r r a y  o f s i z e  (Maximum
p ro c e s s e s )
End R ecord :
A rray
L oca l
S ta t e  T a b le :o o f  s i z e  (Maximum ite m s;
C o n s ta n ts :
I n te g e r
U n c o n d it io n a l  e x e c u tio n  :*  0 
End s t a t e  :=  8 
End o f  s t a t e  t a b l e  :=  -1  
P ro c e s s e s  co m p lete  ; -  -1  
Maximum p ro c e s s e s  :=  3
V a r ia b le s :
I n te g e r
S in g le
E x te r n a l
I n i t i a l  s t a t e  
I n i t i a l  C o n d itio n
Figure 3.3 IFE Main Program
S ta t e  t a b l e  p o in te r  
P ro c e s s  p o in te r  
P ro c e s s  
C u rre n t s t a t e  
N ext s t a t e  
C o n d it io n  
S ta t e  v a r ia b l e
A rray  
L ocal
S ta t e  t a b l e  (ST)
D ata S ta t e  T ab le
C u rre n t s t a t e  C o n d it io n  N ext s t a t e  P ro c e s s
1 0 2 1 , 2 , - 1
2 1 3  3 , - 1
2 2 4 4 ,-1
2 3 5 5 ,-1
3 4 4 4 ,-1
3 5 5 5 ,-1
3 7 8 -1
4 6 5 5 ,-1
4 7 8 -1
5 6 6 6 , - 1
6 8 7 7 ,- 1
6 9 7 7 ,8 , - 1
6 n  8 8,-1
6 12 8 -1
6 7 8 -1
7 10 2 9 ,2 , - 1
7 13 6 9 ,-1
7 7 8 -1
(STP)
(PRP)
(PR)
(CS)
<NS>
(CO)
Figure 3.3 contd. IFE Main Program
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S ta t e  v a r ia b l e  :=  I n i t i a l  s t a t e  
C o n d it io n  :*  I n i t i a l  c o n d i t io n  
STP :=  1 
PRP i - l
W hile ( S ta te  v a r ia b l e  <> End s t a t e )  Do 
I f  (ST.GSsSTP = S ta te  v a r ia b l e )  Then 
I f  (SS.COtSTP » C o n d it io n  or
ST.CO iSTP  = U n c o n d it io n a l  e x e c u t io n )  Then 
N ext s t a t e  $= ST.NSiSTP
W hile  (ST.PRiPRPtSTP <> P ro c e s s e s  com plete 
and PRP <= Maximum p ro c e s s e s )  Do 
C a l l  P ro c e s s e s  (ST.PR:PRP:STP) C o n d itio n  
PRP :=  PRP + 1 
End W hile
I f  (ST.PRtPRPsSTP <> P ro c e s s e s  com plete )
* S ig n a l  e r r o r : i n c o r r e c t  s t a t e  t a b l e  * 
End i f
S ta t e  v a r ia b l e  $= Next s t a t e  
STP s» STP + 1
I f  (ST.CStSTP = End o f s t a t e  t a b l e )  th e n
* S ig n a l  e r r o r :  u n d e f in e d  s t a t e  *
E n d if
End i f  
End i f  
End W hile
End Program  :
Figure 3.3 confcd- IJFE Main Program
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P ro ce d u re  P ro c e s s e s  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* T h is  p ro c e d u re  c a l l s  th e  r e q u ir e d  p ro c e s s .  * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * :
In p u ts  $ P ro c e s s  number 
O u tp u ts  : C o n d it io n
V a r ia b le s :
In te g e r
S in g le
E x te rn a l
P ro c e s s  number 
C o n d itio n
Case P ro c e s s  Number o f :
1 : C a l l  I n i t i a l i s a t i o n
2 : C a l l  S e l e c t  forin 0  C o n d it io n
3 : C a l l  S e le c t  unused f i e l d s  () C o n d itio n
4 : C a l l  E d i t  form hea d er 0  C o n d itio n
5 : C a l l  E d i t  E gide form 0  C o n d itio n
6 $ C a l l  S e l e c t  o p t io n s  0  C o n d itio n
7 : C a l l  G et s o r t  in fo rm a tio n  0  C o n d itio n
8 $ C a l l  D e le te  b lan k  re c o rd s  0  C o n d itio n
9 $ C a l l  S o r t  r e c o rd s  0  C o n d itio n  
E lse
* S ig n a l e r r o r :  u n d e f in e d  p ro c e s s  *
Bndcase
End P ro c e d u re  s
Figure 3.4 Procedure processes
P ro ce d u re  E'orm S e le c tio n
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* A ro u t in e  to  prom pt th e  u s e r  to  s p e c i f y  th e  *
* E g id e  form to  be e d i t e d ,  w h e th er c e r t a i n  f i e l d s  *
* a r e  t o  d e f in e d  a s  u nused , and w h e th er th e  E g ide *
* form  h e a d e r  i s  a l s o  to  be e d i te d .  
*************************************************** 
I n p u ts :  * None *
O u tp u ts :  Form n am e ,C o n d itio n
V a r ia b le s :
C har:
S in g le :
G lo b a l{ P a r ti t io n $ A  
Form name
A rra y :
L o c a l:
V a lid  form  names
I n t e g e r :
S in g le :
C o n d itio n
Open Form L ib ra ry  (F o rm lib l)
C le a r  E n t i r e  S cre en  and D isp la y  Form (S e le c t)
G et Named D ata  (N d a ta ,V a lid  names)
* S to r e  V a lid  names in  V a lid  Form Names *
Figure 3.5 Modified form selection process
W hile (* form  i s  in co m p le te  and s e l e c t e d  
form name i s  i n v a l id  *) Do 
R e tu rn  V a lu e s  fo r  A ll  F ie ld s  (F ie ld  v a lu e s )
* V a l id a te  u s e r - s e l e c t e d  form name *
End w h ile
I f  (* norm al e x i t  from  form *> Then 
Case o p tio n  o f :
S e l e c t  unused  f i e l d s : C o n d i t i o n e d  
D is p la y  form hea d er : C o n d itio n := C 2
C o n d itio n := C 3  
End ca se?
C ondition$=C 7 
End i f  
End:
End P ro c e d u re i
F ig u r e  3 .5  c o n td .. M o d ified  form  s e l e c t io n  p ro c e s s
P ro ce d u re  D isp la y  Form Header 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* A ro u t in e  to  d i s p la y  and e d i t  th e  H eader o f  an *
* E g id e  form . *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
I n p u t s :  Form name
O u tp u ts :  * None *
C o n s ta n ts
S in g le :
V a r ia b le s :
S in g le :
H eader D ata
S in g le ;
G lo b a l :P a r t i t io n :A  
Form name
B eg in :
C le a r  E n t i r e  S c re e n  and D isp la y  Form (H eader)
* R e t r ie v e  H eader d a ta  from  in p u t  form f i l e  * 
O u tp u t V a lu e s  to  A ll  F ie ld s  (H eader d a ta )
W hile (* form  i s  in c o m p le te  *) Do
R e tu rn  V a lu e s  f o r  A ll  F ie ld s  (H eader d a ta )
End w h ile
* Save H eader d a ta  in  in p u t form f i l e  *
Figure 3.5 Modified display header process
If (* normal exit from form *) Then
Conditions =C6
C o n d itio n := C 7  
End i f  
End:
End P ro c e d u re :
F ig u r e  3 .6  c o n td .  M o d ified  d i s p la y  h e a d e r  p ro c e s s
If (* normal exit from form *) Then
Condition:=C6
C o n d itio n := C 7  
End i f
End P ro c e d u re :
F ig u r e  3 .6  confcd. M o d ified  d i s p la y  h ea d er p ro c e s s
CHAPTER 4
PERFORMANCE OF IFB
4 .0  I n t r o d u c t io n
The a n a l y s i s ,  d e s ig n  and im p le m en ta tio n  o f IFB h as  
been  d e s c r ib e d  th u s  f a r .  T h is  c h a p te r  e v a lu a te s  th e  
perfo rm an c e  o f  IFE in  th e  l i g h t  o f i t s
s p e c i f i c a t i o n .
4 .2  P erfo rm an ce o f  th e  IFE Program
D uring  norm al use th e  re sp o n se  tim e  o f  IFE i s  good. 
Normal u se  e n t a i l s  a c c e s s in g  a form  and ad d in g  new 
re c o rd s  w ihou t u s in g  th e  o p t io n s  to  s o r t  o r d e l e te  
r e c o rd s .  The a c t u a l  e la p s e d  t im e  ta k e n  fo r  each  
o p e r a t io n  i s  o b v io u s ly  d ep e n d en t on th e  t o t a l
TABLE 4 .1  IFB P erfo rm an ce F ig u r e s ,
{ OPERATION 
1
1 CPU TIME 1 
1 (seco n d s) 1
1 1 100 1 25000 I
1 1 re c o rd s 1 re c o rd s  1
(D isp la y  hea d er 1 0,20 1 0 ,16 1
{D isp lay  f i r s t  page ! 0 ,96 1 0 ,92 1
iPage fo rw ard 1 0,89 1 0 ,87 1
iPage backw ard 1 0 ,88 1 0 ,81  1
iD isp la y  l a s t  page 1 1 .06 1 42 ,73  1
1 D e le te  b lan k  re c o rd s 1 1 ,94 f 139 ,31  t
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w ork load  o f  th e  VAX H /7  50 sy stem . CPU tim e s  fo r  
th e  im p o r ta n t  o p e r a t io n s  a r e  g iv en  in  T a b le  4 .1 .
R eading  o r s a v in g  a f i l e  i s  q u ic k  b ec au se  on ly  th e  
"window" i s  re a d  from  o r w r i t t e n  to  d i r i n g  th e s e  
o p e r a t io n s .  Thus even  fo r  v e ry  la r g e  f i l e s  (25000 
re c o rd s )  th e  re sp o n se  t im e  i s  n o t s i g n i f i c a n t l y  
d i f f e r e n t  from  t h a t  f o r  v e ry  sm all f i l e s  (100 
•reco rd s  or l e s s ) .
I f  th e  D e le te -R e c o rd s  o p t io n  i s  s e l e c t e d  th e n  th e  
tim e  ta k e n  to  check f o r  b la n k  re c o rd s  i s  
p r o p o r t io n a l  to  th e  f i l e  s i z e  a s  ev e ry  re c o rd  has 
to  be r e a d . The S o r t  o p t io n  i s  n o t in c lu d e d  in  th e  
com parison  above b ec au se  th e  maximum f i l e  s i z e  
w hich can  be s o r te d  i s  d ep e n d en t on th e  w orking  
a r e a  c u r r e n t l y  a l l o c a t e d  by th e  VAX com puter 
system .
4 .2  U ser A ssessm en t
IFE h a s  been used  e x te n s iv e ly  by s ix  d i f f e r e n t  
p e o p le , o f w hich  one i s  a t y p i s t .  A ll have found
th e  sy stem  to  be f r i e n d l y ,  ea sy  to  u s e , and ro b u s t .
As DeMarco (197 8) a d v o c a te s , th e  a c c e p ta n c e  t e s t  o f
any sy stem  sh o u ld  and m ust be d e r iv e d  from  th e  
s p e c i f i c a t i o n  o f t h a t  sy stem . I f  t h i s  v iew  i s  
a p p lie d ?  th e n  IFE -m e e ts  e v e ry  d e t a i l  o f i t s  
s p e c i f i c a t i o n  a s  g iv en  in  p a ra g ra p h  1 .5 .
However, th e  s e v e r i t y  o f  th e  sh o rtco m in g s  
e x p e r ie n c e d  by u s e r s  have been  i n v e s t i g a t e d .  The 
co m p la in ts , th u s  f a r  a r e  th e  la c k  o f  f a s t e r  
s c r o l l i n g  f e a t u r e s  and th e  d e la y s  when d e l e t i n g  
re c o rd s  from lo n g  f i l e s .
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Both th e s e  sh o rtco m in g s  can  be t r a c e d  back to  
in a d e q u a c ie s  in  th e  i n i t i a l  s p e c i f i c a t i o n ,  w here no 
re sp o n se  tim e s  f o r  any f e a tu r e  o f IFI5 ' was 
s p e c i f i e d .  However th e  d e l e te  re c o rd s  f e a tu r e  of 
IPE ' i s  n o t  f r e q u e n t ly  u se d , th u s  re d u c in g  th e
s e v e r i t y  o f th e  a s s o c ia t e d  sh o rtco m in g .
The la c k  o f  f a s t e r  s c r o l l i n g  f e a t u r e s  i s  a d m itte d ly  
a  d e s i r a b l e  f e a tu r e  f o r  m o d if ic a t io n  o f  l a r g e
f i l e s .  IFE can  be m o d if ie d  to  in c lu d e  t h i s  f e a tu r e  
a t  th e  expense o f s im p l i c i t y  o f use s in c e  more 
f u n c tio n  keys w i l l  be r e q u ir e d .
4 .2 .1  M o d if ic a tio n  and A d d itio n  o f  Forms
O c casio n s have a l r e a d y  a r i s e n  fo r  new form s to  be 
added and e x i s t i n g  fo rm s to  be m o d if ie d  to  v a r io u s  
d e g r e e s . T hese ta s k s  have been  e a s i l y  p e rfo rm ed  n o t 
on ly  by th e  a u th o r b u t a l s o  by a m ain ten an ce
programmer who n eed ed  l i t t l e  g u id an c e  o th e r  th an  
th e  d e s c r i p t io n  o f  th e  form  s t r u c t u r e  and how to  
im plem ent ch an g es and a d d i t i o n s  o f fo rm s . The 
d e f in i t i o n  and a d d i t io n  o f  a v e ry  com plex form can 
n o rm ally  be co m p leted  w i th in  two h o u rs .  T h is
a t t e s t s  to  th e  ea se  o f  m a in ten a n ce  o f th e  sy stem .
CHAPTER 5
CONCLUSIONS
5 .0  I n t r o d u c t io n
The a n a l y s i s ,  d e s ig n  and im p le m en ta tio n  o f  IFE 
u s in g  th e  p ro c e s s  re s o u rc e  and  s t a t e  t a b l e  m ethods 
have been  d e s c r ib e d . T h is  c h a p te r  d i s c u s s e s  th e  
m ajor c o n c lu s io n s  drawn from t h i s  p r o j e c t .
5 .1  A dvan tages o f  th e  p r o c e s s - r e s o u r c e  method
The P ro c e s s -R e so u rc e  m ethod o f  a n a ly s i s  was found 
t .  have many a d v a n ta g e s  o ver th e  S tr u c tu r e d  
A n a ly s is  and d e s ig n  m ethod o f D eM arco(1978). 
DeM arco(1978) a d v o c a te s  system  a n a ly s i s  by means of 
d a ta  flo w  d iag ra m s and s t r u c tu r e d  c h a r t s  
in d e p e n d e n t o f  th e  m achine on w hich th e  d e s ig n  i s  
to  be im plem ented . T h is  im p lie s  t h a t  o n ly  re s o u rc e s  
common to  a l l  p o s s ib le  im p le m en ta tio n  m ach ines can 
be u sed  i n  th e  a n a l y s i s ,  w hich i s  good when th e  
m achine i s  unknown i n  th e  a n a l y s i s  s ta g e  b u t  n o t 
when i t  i s .  O fte n  th e  m ach ine , and som etim es even 
th e  la n g u a g e , i s  known in  th e  a n a ly s i s  s t a g e ,  a s  
fo r  IFE. In  th e  l a t t e r  c a s e ,  many re s o u rc e s  a re  
a v a i la b l e  and can be seen  in  th e  a n a ly s i s  s ta g e  to  
be u s e f u l .  In  such a ca se  a n a ly s i s  and d e s ig n  of 
fu n c tio n s  w hich can be p erfo rm ed  by th e s e  re s o u rc e s  
i s  w a s te fu l  and o n ly  s e r v e s  t o  in c r e a s e  th e  
c o m p le x ity  o f  th e  ta s k  a t  hand.
•A no ther sh o rtc o m in g  o f D e m a rco 's  method i s  t h a t  th e  
o n ly  re s o u rc e  t h a t  i s  a llo w e d  i s  a f i l e .  S in ce  
p ru d e n t c h o ic e  and d e f in i t i o n  o f d a ta  s t r u c t u r e s  
fo r  a p a r t i c u l a r  system  a r e  re s o u rc e s  w hich g r e a t ly  
a f f e c t  t h e  d e s ig n  o f th e  sy stem , i t  i s  im p o rta n t 
t h a t  th e  d e s ig n  m ethodology used  a llo w s  t h e i r  
m a n i f e s ta t io n .  I t  i a  p ro b a b le  t h a t  D eM arco 's method 
i s  in te n d e d  more fo r  th e  com m ercial s e c to r  where 
t r a d i t i o n a l l y  th e  on ly  re s o u rc e  used  i s  a f i l e ,  as 
com pared to  e n g in e e r in g  and s c i e n t i f i c  a p p l i c a t io n s  
w here t h i s  i s  o b v io u s ly  n o t th e  c a se .
I t  was found  t h a t  th e  r e s o u rc e  d e s c r ip t io n  
a d v o c a te d  by W alker (1 9 8 4 ) , v i z .  t h a t  o f  d e s c r ib in g  
a  r e s o u rc e  in  te rm s  o f  i t s  b e h a v io u r and 
r e s t r i c t i n g  th e  i n t e r a c t i o n  w ith  t h a t  re s o u rc e  to  
h ig h  l e v e l  o p e r a t io n s  on i t ,  i s  co n d u c iv e  to  h id in g  
low l e v e l  d e t a i l s .  The in fo rm a tio n  h id in g  b e n e f i t  
d e r iv e d  a s s i s t s  in  d e la y in g  im p le m en ta tio n  s p e c i f i c  
d e t a i l s  a t  th e  h ig h  l e v e l  d e s ig n  s t a g e s ,  w hich i s  
o b v io u s ly  a  m ajor b e n e f i t .
5 .2  The Im p o rta n ce  o f  t h e  S p e c i f i c a t i o n
Most t e x t s  on s o f tw a re  e n g in e e r in g  s t r e s s  t h a t  one 
o f  th e  m ost im p o r ta n t  f u n c tio n s  o f  th e  a n a ly s i s  
phase  in  th e  d e s ig n  c y c le  i s  th e  p ro d u c tio n  o f a 
c o r r e c t  s p e c i f i c a t i o n .  However, th e  e x te n u a t in g  
c irc u m s ta n c e  in  th e  c a se  o f I  PE was th e  m ista k en  
a ssu m p tio n  t h a t  a s p e c i f i c a t i o n  re c e iv e d  from  a 
s u p e r io r  i s  c o r r e c t .
The im p o rtan ce  o f n o t assum ing  t h a t  th e  i n i t i a l  
u se r  s p e c i f i c a t i o n  i s  c o r r e c t  and co m p lete  h as  been 
n o te d . In  th e  ca se  o f IFE th e  maximum f i l e  s i z e  was 
n o t e x p e c te d  to  exceed  a h undred  re c o rd s  i n  th e
mind o f  th e  d e s ig n e r  and th e  u se r  b ec au se  o f a la c k  
o f e x p e r ie n c e  and f o r e s i g h t  i n  th e  usage o f th e  
EGIDE In p u t Forms. A d m itte d ly , t h e r e  a re  on ly  two 
form s w hich n o rm ally  exceed  a hundred  re co rd s*  
N e v e r th e le s s ,  th e  d e s ig n  o f IFE would d e f i n i t e l y  
have been  in f lu e n c e d  'b y  th e s e  f a c t o r s  had th e y  
em erged d u r in g  th e  a n a ly s i s  p h ase .
F o r tu n a te ly  IFE i s  s t i l l  a b le  to  p ro c e s s  th e s e  
fo rm s, a l b e i t  a t  a  much d eg rad ed  p erfo rm an ce l e v e l .  
Thus th o ro u g h  d i s c u s s io n  and re f in e m e n t o f th e  
i n i t i a l  u s e r  s p e c i f i c a t i o n  i s  n e c e s s a ry  d u r in g  th e  
a n a ly s i s  s t a g e .  As D em arco(1978) n o te s ,  th e  
p erfo rm ance o f  an e f f i c i e n t  system  i s  n o rm ally  n o t 
b e t t e r  th a n  i t s  s p e c i f i c a t i o n .
5 .3  F u n c t io n a l  D ecom position
The f u n c t io n a l  d e c o m p o sitio n  o f  a system  i s
in f lu e n c e d  s i g n i f i c a n t l y  by th e  i n t u i t i o n  and th e  
e x p e r ie n c e  o f th e  d e s ig n e r ,  a c o n c lu s io n  w hich  i s  
s u p p o rte d  by th e  Ja c k so n  Method (Yourdon e t  a l ,  
1975; L av ig n e , 1 9 7 7 ). However, th e  e x p e r ie n c e  of 
t h i s  p r o j e c t  shows t h a t  th e  use o f  th e  s t a t e
t r a n s i t i o n  d iag ra m  h e lp s  in  a l l e v i a t i n g  
sh o rtco m in g s  w hich may o ccu r in  th e  fu n c t io n a l  
d e c o m p o sitio n . Thus u s in g  f u n c t io n a l  d eco m p o sitio n  
and s t a t e  d iag ra m s i t e r a t i v e l y  sh o u ld  r e s u l t  in  a 
s e t  o f  m ajo r p ro c e s s e s  w hich a r e  t i g h t l y
c o n t r o l le d .
Hot a l l  s o f tw a re  e n g in e e r in g  m eth o d o lo g ies  a re  
e a s i l y  a p p l ie d  to  a l l  sy stem s to  o b ta in  th e  
b e n e f i t s  t h e r o f .  I  th in k  t h a t  th e r e  i s  an optimum 
t r a d e o f f  betw een r i g i d l y  a d h e rin g  to  a so ftw a re
e n g in e e r in g  m ethodology and th e  e a se  o f
u n d e rs ta n d in g  o f a sy stem . How and w here th e  d e s ig n  
o f  a  system  sh o u ld  adapt, a p a r t i c u l a r  m ethodology 
i s  s t i l l  th e  i n t u i t i v e  c h o ic e  o f th e  d e s ig n e r .
5 .4  M o d u la rity  R e te n tio n
The c o n c e p t o f  u s in g  s t a t e - t a b l e - d r i v e n  so ftw a re  in  
a  manner t h a t  r e t a i n s  th e  in h e r e n t  m o d u la r i ty  o f 
p r o c e s s e s  was a d v o c a te d . The main re aso n  f o r  t h i s  
v iew  i s  to  a c h ie v e  a m ain " s t a t e  d iagram  w hich 
sum m arises th e  main c o n t r o l  and d a ta  flo w s o f  a 
system  in  an  e a s i l y  d i g e s t i b l e  form . T h is  i s  an 
e f f e c t iv e  overv iew  o f a sy s tem . In  a d d i t io n  t h i s  
c o n c e p t im proves th e  re sp o n se  tim e  o f a sy stem , and 
r e t a i n s  th e  p r o c e s s e s  r e s u l t i n g  from  th e  p ro c e s s  
d e c o m p o sitio n  m ethod. As can  be see n  from  th e  PDL 
d e s c r ip t io n s  o f  th e  p ro c e s s e s  b e fo re  and a f t e r  th e  
s t a t e  t a b l e  im p le m e n ta tio n , th e  on ly  d i f f e r e n c e  i s  
th e  a d d i t io n  o f  a s e c t io n  i n  e a c h  p ro c e s s  t o  s e t  
th e  s t a t e  t r a n s i t i o n  c o n d i t io n  a c c o rd in g  to  th e  
s t a t e  t a b l e .
The c o n c ep t o f  m o d u la ri ty  r e te n t io n  i s  i n t im a te ly  
l in k e d  to  t h a t  o f top-dow n d e s ig n . The w e ll  known 
m e r i t s  o f  top-dow n d ec o m p o sitio n  (Freem an, 1980) 
j u s t i f i e s  th e  a t te m p t in  t h i s  r e p o r t  to  r e t a i n  th e  
v a r io u s  l e v e l s  o f  th e  d e s ig n  in  th e  im p le m e n ta tio n , 
and i s  a s t r o n g  argum ent fo r  a h ie ra rc h y  o f  s t a t e s  
fo r  com plex p r o c e s s e s .
5 .5  S ta t e  H id ing
The co n c ep t o f m o d u la r i ty  r e te n t io n  i s  in t im a te ly  
l in k e d  w ith  th e  co n c ep t o f " s t a t e  h id in g " .  The 
r e l a t i o n s h i p  o f  " s t a t e  h id in g "  to  s t a t e  d iag ram s
p a r a l l e l s  t h a t  o f " in fo rm a tio n  h id in g "  to  
p ro g ram s. I t  see k s  t o  remove from th e  s t a t e  diagram  
any s t a t e  which i s  i n t e r n a l  to  a m ajor p ro c e s s ,  and 
w h ich , i f  added to  th e  s t a t e  d iag ra m , c o n t r ib u t e s  
more to  c l u t t e r i n g  th e  system  d e s c r ip t io n  th a n  
c l a r i f y i n g  i t .
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APPENDIX A
The VAX-11 Form Management System  (FMS)
In t ro d u c t io n
The FMS e n a b le s  th e  u se r  to  e a s i l y  d e f in e  fo rm s,an d  
m odify e x i s t i n g  form d e f in i t i o n s .  Such a form 
d e f in i t i o n  e n a b le s  th e  h ig h  le v e l  language
programmer to  tio s o p h i s t i c a t e d  in p u t /o u tp u t
o p e r a t io n s  to  a te rm in a l w ith o u t becoming en g ro ssed  
in  low le v e l  d e t a i l s .
FMS h as  numerous f a c i l i t i e s  b u t on ly  th o se  used  by 
IFS w i l l  be d isc u sse d .
The Focm D e f in i t io n
The form i s  d e f in e d  v ia  th e  FMS Form E d ito r  (FED). 
The t e x t  o f a form i s  drawn e x a c t ly  as  i t  would 
ap p e ar on th e  s c re e n  when th e  form i s  d is p la y e d . 
The f i e l d s  .In th e  form must be d e s c r ib e d  by d raw ing  
in  th e  p i c tu r e  v a l id a t io n  c h a r a c te r s  in  th e  
p o s i t io n s  r e q u ir e d .  P ic tu re  v a l id a t io n  c h a r a c te r s  
d e te rm in e  what in p u t from th e  te rm in a l o p e ra to r  i s  
v a l id  fo r  a s p e c i f i c  c h a r a c te r  p o s i t io n  in  a f i e l d .  
In  th e  e v e n t o f an e r r o r ,  th e  in p u t i s  r e je c te d  and 
an  a p p r o p r ia te  e r r o r  m essage d is p la y e d  a t  th e  
bottom  of th e  sc re e n .T h e  f i v e  p i c tu r e  v a l id a t io n  
c h a r a c te r s  and th e  in p u t a s s o c ia te d  w ith  each a re  :
A -  A lp h a b e tic  
C -  A lphanum eric 
N -  S igned Numeric 
X -  Any C h a ra c te r  
9 -  Numeric
A d jac en t f i e l d s  must be se p a ra te d  by a t  l e a s t  one 
b lan k  or one c h a r a c te r  o f  t e x t .  A ll f i e l d s  re a d  
from th e  sc re e n  v ia  FMS a r e  r e tu rn e d  a s  c h a ra c te r  
s t r i n g s .
F ie ld  A t t r i b u t e s
Only two o f th e  many a t t r i b u t e s  a re  used . The f i r s t  
i s  used to  a s s o c ia t e  th e  Help form w ith  a 
p a r t i c u la r  f i e l d .  For any one form, a l l  f i e l d s  a re  
a s s o c ia te d  w ith  a common H elp  form which p ro v id es  
in fo rm a tio n  on th e  e d i t i n g  f e a tu r e s  o f IPE and th e  
c o rre sp o n d in g  k ey s .
The second f e a tu r e  i s  c a l le d  th e  S u p e rv iso r  Only 
a t t r i b u t e ,  and i s  u sed  to  s a t i s f y  th e  s p e c ia l  
re q u ire m e n ts  o£ th e  C o n tr o l-c h a ra c te r  f i e l d .  When 
th e  program tu rn s  on th e  S u p e rv iso r-o n ly  mode, th e  
o p e ra to r  i s  b a r re d  a c c e s s  to  a l l  f i e l d s  w ith  th e  
S u p e rv is o r-o n ly  a t t r i b u t e .
A ll f i e l d s  a re  l e f t - j u s t i f i e d  and b l a n k - f i l l e d  by 
d e f a u l t .
Form D e f in i t i o n  S to ra g e  and R e t r i e v a l
Form d e f in i t i o n s  a r e  s to r e d  in  form l i b r a r i e s  w hich 
can be a c c e s s e d  from  p rogram s. C re a tio n  and u p d a te  
o p e r a t io n s  a r e  done v i a  th e  FMS Form U t i l i t y  (FUT) 
and th e  FMS Form E d i to r  (FED).
Named D ata
T h is  s e c t io n  o f  th e  FMS Form D e s c r ip t io n  c o n s i s t s
o f  f i f t e e n  r e c o r d s ,  ea ch  o f w hich c o n s i s t s  o f two
f i e l d s .  The f i r s t  f i e l d  i s  f o r  a s ix - c h a r a c t e r  name 
a s s o c ia t e d  w ith  th e  d a ta  s to r e d  in  th e  second 
f i e l d .  Each d a ta  f i e l d  can c o n ta in  a maximum of 
s i x ty  c h a r a c t e r s ,  and can be used  f o r  w hatever 
a d d i t i o n a l  f e a tu r e s  th e  programmer d e s i r e s  to
im plem ent. IFW u se s  th e  Named D ata s e c tio n  to  s to r e
f i e l d - s p e c i f i c  in fo rm a tio n  a s  shown in  T a b le  A l.
TABLE Al Form at o f  Named D ata  f o r  IFE
FLDNO N,S
/V a l id a t io n  d a ta  fo r 1 /V a l id a t io n
d a ta  fo r  f i e l d  2 / . . .
VLDTm /V a l id a t io n  d a ta  fo r M/
where N: i s  th e  number o f n o n -D isp la y -o n ly  f i e l d s  
in  th e  form .
S: i s  th e  number o f l i n e s  in  th e  forva 
m: i s  l e s s  th a n  or eq u a l to  IS
The v a l id a t io n  d a ta  fo r  each  f i e l d  must be i .:  th e  
fo rm a t:
/P ,L ,V ,D a ta /
w here P : i s  th e  s t a r t i n g  p o s i t i o n  o f  th e  f i e l d  in  
c h a r a c t e r s  c o u n tin g  from  th e  l e f t .
L: i s  th e  le n g th  o f th e  f i e l d  in  c h a r a c t e r s .  
V: i s  th e  ty p e  ci: v a l i d a t i o n  and i s  :
0 i f  th e  f i e l d  i s  n o t v a l i d a t e d .
1 i f  upper and low er bounds t e s t
2 i f  s p e c i f i c  names t e s t
3 i f  d i g i t - b y - d i g i t  bounds t e s t .
D a ta : i s  th e  d a ta  to  be used  in  th e  f i e l d
v a l i d a t i o n  a s  d e f in e d  below .
V Data
Q T h is  f i e l d  i s  n o t re q u ir e d  and i s  
fo llo w e d  im m e d ia te ly  by th e  
s e p a r a to r
1 ^ I 'b - i l ^ C a o f b ^ J / . . .  ta t rbi_] 
w here? * ^ K K
a ,  i s  th e  low er bound, 
b i i s  th e  upper bound, 
a^> b^_2r i , 3 , . . . r k
2 Name1 ,Name2 f  • • »Namen
3 ta ^ fb ^ 3 » [8 2 ^ 2 ] t • • • l a ^ , b ^ I
hh a .  i s  th e  low er bound o f  th e  
i t h  d i g l " ,  
uh bj i s  th e  upper bound o f th e  
d i g i t .
APPEI7DIX B
Functional Description of IFB
The k ey s , t h e i r  fu n c tio n s  and t h e i r  u sage  a re  
d e s c r ib e d  in  T ab le s  B1 and B2. The la y o u t o f th e  
keyboard  i s  th e  s ta n d a rd  QWERTY ty p e  f o r  th e  
VT-100. The keypad fo r  th e  VT-100 te rm in a l i s  shown 
in  F ig u re  B l.
TABLE B l Keypad k e y s , f u n c tio n  and usage fo r  IFE.
KEYPAD KEY FUNCTION USAGE
i n s e r t / S w itches  from th e
O v e rs t r ik e INSERT mode to  th e
OVERSTRIKE mode, or
v ic ^ -v e r s a .
H elp D isp la y s  th e  HELP
form fo r  th e  c u r r e n t
form.
E x i t T erm in a tes  a l l
e n t r i e s  in  th e  form .
0 Page forw ard D isp la y s  n e x t page.
1 Page backward D isp la y s  p re v io u s
p . , .
2 L as t page D isp lay s  l a s t  page
F i r s t  page D isp la y s  f i r s t  page
F ig u re  B1 Keypad la y o u t  fo r  VT100 te rm in a l
TABLE 82 Keyboard keys ,functions and their usage
for IPE.
KEYBOARD KEY FUNCTION USAGE
L e f t  arrow C u rso r l e f t Moves th e  c u r s o r  to  
th e  p re c e d in g  
c h a r a c t e r  p o s i t i o n  
w i th in  th e  f i e l d .
R ig h t arrow C u rso r r i g h t Moves th e  c u r s o r  to  
th e  n e x t c h a r a c te r  
p o s i t i o n  w i th in  th e  
f i e l d .
E ra se  c h a ra c te r In  th e  INSERT mode 
e r a s e s  th e  c h a ra c te r  
to  th e  l e f t  c f  th e  
c u r s o r  and c lo s e s  
th e  sp ac e . In  th e  
OVERSTRIKE mode, 
moves th e  th e  c u r s o r  
to  th e  p re c e d in g  
c h a r a c te r  p o s i t i o n  
w i th in  th e  f i e l d  b u t 
e r a s e s  i t  o n ly  when 
th e  c h a r a c te r  i s  th e  
l a s t  one in  a l e f t -  
j u s t i f i e d  f i e l d .
L in e fe e d E ra se  f i e l d E ra s e s  th e  e n t i r e  
f i e l d
TABLE B2 contd. Keyboard keys ,functions and
their usage for IFE.
KEYBOARD KEY FUNCTION USAGE
C tr l  w R ep a in t s c re e n R ep a in t th e  s c re e n  
w ith  th e  c u r re n t  
fo rm , f i e l d  v a lu e s ,  
and c u r s o r  l o c a t io n .
Most keyboard  
keys
I n s e r t io n The keys fo r  th e  
p r i n t i n g  c h a r a c te r s  
on th e  keyboard  
i n s e r t  t h e i r  
c h a r a c t e r s .
TAB Next f i e l d Moves th e  c u r s o r  to  
th e  i n i t i a l  p o s i t i o n  
o f th e  n ex t used 
f i e l d .
BACKSPACE P re v io u s  f i e l d Moves th e  c u r s o r  to  
th e  i n i t i a l  p o s i t i o n  
o f th e  p re v io u s  used  
f i e l d .
RETURN Mew l in e Moves th e  c u r s o r  to  
th e  f i r s t  u sed  f i e l d  
in  th e  n e x t l i n e .
Down arrow S c r o l l  down 
one l i n e
The c u r s o r  moves 
down one l i n e  and 
t h a t  l i n e  becomes
TABLE B2 contd. Keyboard keys ,functions and
their usage for IPE.
KEYBOARD KEY FUNCTION
Up arrow S c r o l l  up 
one l i n e
th e  c u r r e n t  l i n e  or 
th e  form  i s  s c r o l l e d  
up one l i n e  i f  th e  
i f  th e  c u r s o r  was a t  
t h e  l a s t  l i n e  on th e  
sc r e e n .
The c u r s o r  moves up 
one l i n e  and t h a t  
l i n e  becomes th e  
c u r r e n t  l i n e  o r th e  
form  i s  s c r o l l e d  
down one l i n e  i f  th e  
c u r s o r  was a t  th e  
f i r s t  l i n e  on th e  
s c r e e n .
APPENDIX C
The IPS User Interface
The L og in  P ro ce d u re
To lo g  in  'IP S ' i s  e n te re d  in  re sp o n se  to  b o th  th e  
VAX/VMS Username and Passw ord p ro m p ts . The L ogin 
command p ro c e d u re  i s  th e n  u sed  to  prom pt th e  u se r  
fo r  th e  name o f th e  s i t e  w here th e  SA12 8 exchange i s  
l o c a te d .  T h is  name i s  u sed  to  d e te rm in e  th e  name of 
th e  s u b d i r e c to r y  in  w hich th e  in p u t  form f i l e s  
r e s id e .  The u s e r  i s  th e n  ask e d  w h e th er th e  s i t e  i s  a 
new one o r n o t .  I f  i t  i s ,  a new s u b d i r e c to r y  i s  
c r e a te d  by th e  command p ro c e d u re  and th e  name o f th e  
s u b d i r e c to r y  a s s ig n e d  to  a l o g i c a l  name used  to  
com m unicate th e  name to  th e  IFE program . I f  th e  s i t e  
i s  an  o ld  one o n ly  th e  l a t t e r  o p e r a t io n  i s  
perfo rm ed .
Form S e le c tio n
A f te r  lo g g in g  in  s u c c e s s f u l ly ,  th e  u se r  i s  prom pted 
w ith  th e  p a n e l shown in  F ig u re  C l.
The u s e r  i s  r e s t r i c t e d  to  making e n t r i e s  in  th e
e n c lo se d  a r e a s ,  w hich ap p e ar in  re v e rs e  v id e o . The
f i r s t  e n t r y  i s  th e  form name, w hich m ust be one of 
th e  names c o n ta in e d  in  th e  l i s t  under Menu. The
D isp lay  H eader o p t io n  a llo w s  th e  u s e r  t o  s p e c if y  
w hether or n o t th e  hea d er a re a  o f th e  f i l e  sh o u ld  be 
d i s p la y e d , w h ile  th e  Unused F ie ld s  o p tio n  e n a b le s  
th e  u se r  to  i n d i c a t e  t h a t  c e r t a i n  f i e l d s  in  th e
in p u t form w i l l  n o t be used  in  t h i s  e d i t i n g  s e s s io n .
1 19 . ERS
2 .A B S 20 . FSC
3 .ACH 21 .PSD
4 .AFH 22
5 .ANA 23
H Z 3 6 .ARX 24
7 .CAD 25
( Y / m  0 8 .  CAX 26 .P R E
9 .C E C 27 .RO T
(Y /N i 0 10 .  CLS 28 .R PG
11 .CTO 29
12 . CTX 30 .T T X
13 .D B F 31 . T"J
14 .DEQ 32 .TYX
15 .  DSX 33
16 .DIF
17 .EOF
18 .  ERC
F ig u r e  C l Form S e le c t io n  P an e l
The d e f a u l t  v a lu e s  f o r  th e  o p t io n s  a re  shown in  
F ig u re  C l.
The 'TAB1 key i s  u sed  to  jump to  th e  n e x t f i e l d ,  
'BACKSPACE1 to  jump to  th e  p re v io u s  f i e l d ,  and 
'RETURN' to  e x i t  t h i s  p a n e l.
The Header Area
The f l i p  hea d er i s  d is p la y e d  u s in g  th e  p a n e l showii 
i n  F ig u re  C2 i f  th e  D isp la y  H eader o p tio n  i s  a c t iv e .  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* HEADER FOR FORM . formname *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
F i l e  H eader o f  10 l i n e s
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
F ig u r e  C2 F i l e  H eader P an el
The d a ta  a r e a  c o n s i s t s  o f  10 rows;, ea ch  o f  79 
c h a r a c t e r s .  E d i t in g  i s  th e  same aa  fo r  th e  Form 
S e le c tio n  p an e l w ith  each  row c o n s id e re d  to  be a 
f i e l d .
S e le c t io n  o f  Unused F ie ld s
I f  th e  Unused F ie ld s  o p t io n  i s  a c t iv e ,  th e n  th e  u se r  
i s  prom pted  to  s e l e c t  th e  unused  f i e l d s  w ith  a 
t y p i c a l  p a n e l a s  shown in  F ig u re  C3.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *
* F ie ld  F ie ld  F ie ld  F ie ld  F ie ld  F ie ld  *
* nam el name2 naroe3 name4 names name6 *
* * * * * s t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * r t * * *
I N N  M N » N l
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
Type Y i f  th e  f i e l d  i s  unused .
F ig u re  C3 P a n e l to  s e l e c t  unused  f i e l d s .
The t e x t  a r e a  o f t h i s  p a n e l i s  th e  same as  t h a t  o f
th e  form used  to  in p u t  th e  d a ta .  Below each  f i e l d
name i s  a  s in g le  c h a r a c te r  in  r e v e rs e  v id eo  u sed  to  
s e l e c t  th e  f i e l d  aa  used  o r unused . S e le c tio n  o f  th e  
f i e l d  as  unused  w i l l  r e s u l t  in  th e  u s e r  b e in g  d e n ie d  
a c c e ss  to  t h a t  f i e l d  d u r in g  e d i t i n g  o f th e  in p u t
form . E d i t in g  o f  t h i s  p a n e l i s  th e  same as  fo r  th e
Form S e le c tio n  p a n e l.
In p u t  Form P an e l
A t y p i c a l  in p u t  Form P an e l i s  shown in  F ig u re  C4.
In  o rd e r  to  m in im ise  u s e r  c o n fu s io n  th e  in p u t form 
p a n e ls  w ere made to  resem b le  a s  c lo s e ly  a s  p o s s ib le  
th o se  on p ap e r from w hich th e  d a ta  i s  c o p ie d . Data 
f i e l d s  a r e  e n te re d  d i r e c t l y  below  th e  c o rre sp o n d in g  
f i e l d  names in  th e  t e x t  h e a d e r , and a d ja c e n t  f i e l d s  
a re  c l e a r l y  s e p a ra te d  by b la n k s .
The maximum s c re e n  s i z e  i s  24 rows by 132 colum n 
c h a r a c t e r s  in c lu d in g  th e  m essage a r e a .  However, no t 
a l l  132 colum ns a r e  u sed  fo r  a l l  form s s in c e  th e
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*•6* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *
* F ie ld  F ie ld  F ie ld  F ie ld  F ie ld  F ie ld  *
* nam el name2 name3 name4 names name6 *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
S c r o l le d  D ata Area
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
I Message A rea I
F ig u r e  C4 S c re e n  L ay o u t f o r  In p u t  Form P an e l
w id th  o f th e  form  i s  d e te rm in e d  by th e  number of 
f i e l d s  and f i e l d  s e p a r a to r s .  At p re s e n t  th e  w id th  of 
a l l  in p u t  form s i s  th e  ra n g e 100 to  132 co lum ns.
The le n g th  o f  th e  s c . isn  i s  f ix e d  a t  24 rows fo r  a l l  
fo rm s, and i s  made up o f th e  le n g th s  o f th e  t e x t  
h e a d e r , th e  d a ta  a r e a ,  and th e  m essage a r e a .  S in c e  
th e  le n g th  o f  th e  t e x t  hea d er i s  d e te rm in e d  by th a t  
o f t h e  f i e l d  nam es, i t  d i f f e r s  f o r  each  form , 
v a ry in g  from  3 to  7 row s. S in c e  th e  le n g th  of th e
m essage a r e a  i s  a lw ays 1 , th e  le n g th  o f th e  le n g th  
o f  th e  d a ta  a r e a  in  each  form a l s o  v a r ie s  from  15 to  
19 row s. A ll  l i n e s  in  th e  d a ta  a r e a  a r e  80 
c h a r a c t e r s  lo n g  and a r e  s c r o l l e d .
The m essage a r e a  i s  u sed  to  d i s p la y  in fo rm a tio n a l  
and w a rn in g  m essages such  a s  ' I l l e g a l  v a l u e 'r  'Top 
o f  b u f f e r ' r  'E nd o f  b u f f e r 1.
O p tio n  S e le c t io n
On te rm in a t io n  o f th e  e d i t i n g  s e s s io n  th e  u s e r  i s  
p rom pted  w ith  th e  p a n e l shown in  F ig u re  C5.
DELETE RECORDS (Y/N) N
SORT RECORDS (Y/N) N
ANOTHER FORM (Y/N) N
F ig u re  C5 O p tio n  S e le c t io n  P an e l
E xcept fo r  th e  o p t io n s ,  th e  d e s c r ip t io n  o f  t h i s  
p a n e l i s  s im i l a r  to  th e  Form S e le c tio n  p a n e l .  The 
D e le te  R ecords o p tio n  i s  used i f  th e re  a r e  any b lan k  
re c o rd s  in  th e  in p u t form . I f  th e  re c o rd s  a r e  to  be
s o r te d  th e n  th e  S o r t  o p tio n  i s  s e l e c t e d .  The A nother 
Form o p tio n  e n a b le s  th e  u se r  to  s t a y  in  IFS t o  e d i t  
a n o th e r  form , o r to  e x i t  from IFE.
S o r t -k e y  P an e l
I f  th e  S o r t  o p t io n  i s  a c t i v e ,  th e  u se r i s  prom pted 
w ith  a p an e l s im i la r  to  t h a t  of F ig u re  C6. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* F ie ld  F ie ld  F ie ld  F ie ld  F ie ld  F ie ld  *
* namel name2 name] name4 names name6 *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
f 0 0 0 0 0 SORT-KEY (0-9) I
I I
I A & A A A  SORT ORDERCA/DH
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
F ig u re  C6 S o r t -k e y  p a n e l
The d e s c r ip t io n  o f  t h i s  p a n e l i s  s im i l a r  to  t h a t  of 
th e  Unused F ie ld s  p a n e l , th e  m ain d i f f e r e n c e  b e in g  
t h a t  fo r  each  f i e l d  t h a t  i s  to  be s o r te d  2 f i e l d s  
m ust be f i l l e d  i n ,  v i z .  th e  s o r t -k e y  number and th e  
o rd e r  o f th e  s o r t  f o :  t h a t  s o r t - k e y .  The s o r t - k e y s  
d e te rm in e  th e  o rd e r  o f th e  s o r t ,  e g . a s o r t - k e y  o f  1 
i n d i c a t e s  th e  f i e l d  i s  th e  p rim ary  s o r t -k e y  w h ile  a 
s o r t - k e y  o f 2 i n d i c a t e s  t h e t  th e  f i e l d  i s  th e  
sec o n d ary  s o r t - k e y .  fh e  so rfc -o rd e r s p e c i f i e s  w hether 
th e  f i e l d  sh o u ld  be s o r t e d  in  a sc e n d in g  or 
d esc en d in g  o r d e r .  E d i t in c  i s  a s  fo r  th e  Form 
S e le c tio n  p a n e l.
I f  th e  u s e r  h a s  in d ic a te d  t h a t  he w an ts ‘•o e d i t
94
another form, then the Form Selection panel is now
displayed. Otherwise IPS terminates.
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